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Anti bodi es against insulin-like gromh factor |

receptor and uses thereof The present invention

relates to anti bodi es against insulin-like growh
receptor (I1G-1R), nmethods for thei

‘%@6@9& %%h phar maceuti cal conpositions cont%FﬁmTamme"b

said antlbodles and uses thereof. Insulin-like

grow h factor |I receptor (IG-IR EC 2.7.112, CD 221

antigen) belongs 5 to the famly of transnmenbrane

protein tyrosine kinases (LeRoith, D., et ‘

al ., Endocrin. Rev. 16 (1995) 143-163; and Adans,

T. E A@flbgqhes agaist inspli-likq grpwthdagtor Isrpc%ngU:g)d uses thereof

1050-1093) IG-1R binds I1G~1 with high affinity and

| nrHel plegmit ilvenfiby Selateo go C‘aﬁihbﬁcﬁ&‘p@g'aﬁﬁt tiesulihilikel drg@tid factor 1

é’eﬁﬁr (I{}E'FRk Fin?#h%gs B, H‘F&:[?ro& tidn hgmc\éﬁ{xcaWcBH]posmons

over xpreSS|on
prcﬁﬁtﬂfé%g !Ea#fbaqﬁ@@61%§ﬂfi@mibﬁffq ansformation of cells

and there exists evidence that 1G-1Ris involved in
nHngihaﬂ& grswathShaonbiecepiofiGEER| BC anrd 12sCDhIpel ahtgen) belongs

ustg; t f%u%ﬂ? i Jr;g{sn%e %rﬂ[eevg 098 osmfg Agnfs%@regagl& D., et al,

alEndogan. |RevM-:ﬁ (199pF b43sk43; ascvﬁfial@@o“-i 1658 KerzMol. Cte sci. 57

A;(Q@dr?@dme mgw NEIF-IKGhinds 8GR 1 Weith -Hs vufﬁma, tahe Sitak® the
of ,t

t t
orhutioBkd Bt YRS %"“(OsééeﬁR A Win Gl however
Cwith  slightlye lovirRaes affifiity.2 0GR 1 36:0expr@7ion Spromhciesd ithe Kaepplastic
gggﬁjkfgﬁm%%!’ cgl?angna- h@kre &ﬁngl%knc%gﬁ)fg%EF -IR is involved in
+ posgnans bestbatin, ool andgiso Brésfprega oﬂrgf-%@ R, for the
CalevelopmafiHf (HO&Nt2 AgnBIfBy tHertiganent Q‘B::dhc,er GAdaals, T.E),et al.,
Bicoh, VENEM sa6 GAaHIbPIAH 977 LiL S L., et al

nol~." T nminot 49 (2000) 243 20 252;
PeSS|n

Bi ochem h
1@9%?8*89&%31%@%&? Eﬂ%ﬂ RS atgpf e art T3nd ipvsptigated
CHenthei? dtith2{0 szedﬁihlﬁtrd 6rd® by v:ﬁoCB;zmrM A et ale,tClai Canckr Res. 7

Bi 2} 12955- 3;
Sin g Do T L
Siptaah, K Wal bt GiCance (3002 11-16aHmstD fe.sd 2b; Biochem.
TBidphiys. Res. Ctﬁﬁmah 16581 989hemn- 21]8 Paéaat(s.ﬁszt) all 2Bidl2@hem. 265
Sg%bgbﬁlwﬁt 1g ls.r., %aﬁ’CES H?u%%l O n%ir)othé 49 (2000) 243-
CaRnRessI@E. (ﬂ%@ﬁl@be%&@émﬁ?@m@m@unp 62 @ﬁs%ﬂl 1236-1243;
J SuNHJfa K38), let a1G3T HicPl Chedf 202 990h2) 16M%- l]éfi’§§> SASWl MLA., et al., J.

Eifion B G it P Ay o8 T SO EEER

1364198871217F02 649 'Btien, RIMR. et alatEMBO J. dA11687) 408340106 d'ador, R.,

S 1987, 1 C f e

S g P55 AL B . Sy e v
T190-208el> Rdt-t &y al»\Apigeh eﬂs Bigphys. R@eﬁ?mm (1?99{6?93) 92-98;
1866:2nkBAE P, dday e MdP. @ell. Catdiall 26(1@Emdset1673 4&91 F.C.Jr., et

00) 5 T | .
_(Qg P)lglgg) €Rem] gﬂs% g{?&sﬁ 6%61 5b6; 1%40 1 0.1 ha B! ra,
BiBixs ygxstrmé@(l%@ms41wg1(@g@mtheme etabiProariaticaicess i, USA
T34 éﬁ)‘smims ﬁ@mCSi‘:haé?&SE I»54et(al9}343)ol5(51%1n 52%34199’6@@5\;‘!543 13253;

T st Ay e, W ol e 4 GB5h 186 1865 hoyne,

SPJA 5at%l., KEBS &ettl468e(2600m7-60; TullbckalP.A., MehladolmudeBiol. 125

191399 §?’1 1§‘§Q5h%ﬁ(7 6%'0 1 ag'é‘r%m%lgetm Hio rt@e% Ir (eléﬂgy g?% é 1987) 276-

B R L 5%\(1198% Pl nadims, T E, etal,
publications, e.g., Arteaga, C. L., et at, Breast

Cancer Res. Treatnent 22 (1992).. 101- 106; and Hail ey,

J., et at, M. Cancer Ther. 1 (2002) 1349-1353. In
particul ar, the nonoclonal antibody against IG--1R
called alR3 is widely used in the investigation of
studying 1 G- 1R nedi ated processes and | G--1 nedi at ed
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5Routier, F.H et al., dycoconjugate J. 14 (1997)
201-207 report the glycosylation pattern of a
humani zed 1 gGl anti body expressed in CHO DI JI CC

W@ 2lr4158mhi s anti body shows a nol ar rati o of PELEP20WHED3165

of 0.8 :3.0, which refers to a fucosylation ratio of
80% Nwa, R et al., J. Immunol. Methods 306 (2005)
151- 160 report for anti-CD20 IgGl and | gG3 anti bodi es

0 D&A4, 10 fucosylatio
(SAOTRITERLLY, 91 PRTEEIEORIS 1 JUER el os
2AT-79 erslgmrensain; bpeiral., anonutrscsa&(ewaﬁcﬁse@%ii, S.L,et
\% ?Iéh&%trg?nﬂi]?lﬂ F&E{B{hnﬁmeff?g lﬂ(@odo@ Gu3 @g%ﬁ]ﬂogeg'alkﬁnst IGE-IR

59 AT UREIn 1t Sater PRbACHaN. &t ert | ¢ . Breast
C@Htcen’ﬁesdfremoogly (1ae2)di 0g4 ly)éazmdg-ﬂanle;z,t]u ees., Mahj(ancer Ther. 1

Tofo2) 1BiR¥acess International 1 (2003) 44-53 report
the i'nmpact of glycosylation 15 variation by

X ress on, syste n the, biolo tivity of
Bl TS Ftearont Bt eeane 1ok R rald RS ety pged in
She ehveatiga,tloﬁ\nw stu@hiegn IGFUR( hedtheds pBiressts] 924 NE€Pdr tnediated
tcﬁ&a&@ Qxcéaﬁae? ﬁgﬁa y;@wagfde{chb%wﬁpn At y;m&aéhem 258

% t] cos lation (N wa
| (ﬁﬂéﬂfﬁ qu thep meantiyng) 2bpyy algg)drec]:m)jup‘lcauQns have been
E}ntbhsheﬂihlemn%ﬁﬁﬁ'( the BestFaion ﬁﬁkﬂ.ﬂlefa@aﬁﬁd usk BAGIA3AM irfl@rd to its

RSty A BROHA Lhdbe B HSGRE LI iR dprrapigipond
tiRerisheareiR §@ myriahmanodar amtd:&ds yihaahdelkn®ar prishibit IGE-I
Avifding € B@&@é’iﬂt@h@@lt%& 1IGAZy 6111831% o FARIR; &QRB%ﬁﬁ{ulatésrﬁ@hgh

t b di d
AP P e 1 AP RGRA CB RgRR R et 4Bsrgmann,

| g@alarﬁanntrsResNéh 42859 2087 - 2@11 &atg, H.net ApifnBlol.GBhdm. 268
é?%‘? @k@ﬁ!éﬁl@r?ﬁ&g%ﬁﬁf Sl o Hod @\/\%l ?HQSL P§ leéf: 1S Cancer

er nar
POBTY engmUBBP’&F etht(20 ) 24(31@@@)“%9‘ %blt zléif Hr‘éﬁ%% to
tIG&ELIRS mbrecpi@eﬁx}pt}ﬁaslmnl b;hdlrgem sabigary tafahs btatet of the art of

ta'}lﬁgé&gsqddoﬁle? &8;%{)1?% ﬁ%rdacl,har e¥1 %&%ilgééx;?@eg ﬁy %ﬁunsq TE, et
A potlt M%Whéﬁﬁz%Pbmeth 8% of a mouse- human

chinmeric anti body in nouse transfectoma cells. The

Mgt ofinkid draibpdies dadcribed id dicathté bf ﬁﬁ agtna@rd BF néfusd 3figin. Such

8:1%513%%? 20 alifwen £ t@'l iy th? at;g{:e e 2 nriog %se%l.]ﬂ%gr ghe therapy of

report on coS | oNn O
Hysmandprtignisevithous algeratiaristlides  chignopizafon @ lanmammon
|B'£m£ﬂ@f|1 the&@ﬂi‘h@ﬂ)%clﬁpﬁuﬁﬁggﬁilbacﬁas' &@Qleaﬂﬁ?%férrédois &b Peutic

bod ti.cosyl ati on 91%
Bt B e i SRBRR Faep Blars Ankones areoeliginown in
ghe StaBl thtbt hrt (Biro &g, MB8., 42004 doWinkBdg].G., Curr. Opin. Chem.

fBiQOSY(l,?@GIZ{%SﬁBfMg“ﬁ/&sep@H'sﬁéh telhnolgbr @JumanQH%S&IQQ Qbainst a

|oeng‘a 1) 288-294 report expressi on o
&5t pauste of \KFSPFS éF”P degye fféo?&f%&w %fa%tgﬂ%xba’atabodles against
iI0€riBasee OfesAildd iDhe®DE)Z/0B59,, veh2@il4071580al WO2005016967

%@9@@6@ q%@ ”%%géqsg)g%g%(%o Uéoos&%@ﬁi%re 3%6%9553967 N

expressi on

%ﬂ%ﬁ 1343'28” 'g;tszggsomswz Bi o|wqgﬁ@5ﬁ82@é7 (2@@;005016970
26@33}6365’14%@@0&3248 hato10a6 kooohs,f Wzee4037 748 RO2bEHGE5635

|@%&%§§%Sgéym Il binding and ADCC. An anti Her2

about 90% fucosyl ated shows al so ADCC
|n a consi derabl e anount. Zhu, L., et al., Nature
Bi ot echnol : 23 (2005) 1159-1169 report on the
producti on of human anti bodies in chicken eggs.
Sunmary of the Invention The discl osure conprises, in
a first aspect, an antibody binding to I G--1R being
of human 101 gGlL or 1gG3 type and being gl ycosyl at ed

“with a sugar chain at Asn297, said anti body being

characterized in that the anount of fucose within
said sugar chain is at |least 98% ("conpletely
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chineric, humanized or human antibody. - 5 - The
di scl osure conprises preferably a conpletely
fucosyl ated anti body binding to G- 1R and inhibiting

WO HETBISBH ng of 1GF-1 and IGF-11 to | GF-1 R, PCI/EP2007/003165

characterized in that said anti body shows one or nore
properties selected fromthe3group consisting of:
5a)shows a ratio of 1 C 50 values of inhibition of the

gﬁ{ﬁ\g%v@g tﬁ%r I gn:a nlefd foggl:ﬂlk%éx& a%giﬁst I@i3 Ig'x«tdhoc% 91];1c1ng benefits

RPN In geedpl %la%moeé%apm Ehfewewry bapei é%rsthe pagignt is, in
adimpllectamefﬁdhamrorm mlfno'i gEﬂWth@ﬁthlg?xﬁﬁlﬁﬁhﬁbwngitlidlﬁbﬂ tine to
ul ar sphoryl ati o Sj ells
%rggreLﬂodx czaﬁéJ Q%HQE\ %gaﬁxénerdt\g]ﬁ tlH] enlgta%ed;%T et al
cal f serum (FCS) when 10conpar ed t 0 such an assay
KaHiST - Baripla SUTSHR S s HOWSO P20l o7 (rpat fha giiorFigsion
agdiiext toy o nonﬁn&&allgeg antmadx}v @Eprkssmi mat CEHOADUKH teyls. Tms
1@%‘%#}[{” it Og\% 2aq ra 10 %Efi)ucy crq'gt %‘ee t%srtﬁt Iflgc?géy ation
catip of §@%VN&M§ m@l dobnmgné%meml@@is $66 é%&@ﬁ)séSll t@:lewrt for
Rﬁftl Cebd o1 amae%@snm%%b %Ekﬁnﬁnﬁ%yhﬁx%ﬁuéeﬁa&t Cyrd 5G4

é"i‘f&flag‘\ﬁ?w@ﬂ SEP LD ShTHRM: s HOngF BT FEC R 2000

méléﬁeQMQFbmxm@ssmbeapr@utmmf hoetan changic IgGEA0CHO-
24n cﬁfst\ﬁﬁls?%ylﬁthﬁ'ih fun'i:ﬁ@n 2Rk éﬂﬂgﬂ)r&lopr{)hﬁ ‘i‘ﬁ% oh%osacchande
esacco tote%H &%Fsow
fRfPh%%tfoLf%i‘ §°Pﬁ‘| EICB‘ftentZ‘(’f tastiefsd BYEHe PEITSh é{a?u’ 5.,
piioRiodess r kethtraiticonl af (2003)r 446D Wehoranthe aingpagniok | ghoddkylation
p\rapllag&gaﬁ Pefsm dlb a’sie% b3 S{nésj gtf g‘ncﬁn ct-ujt?' of thexaapeutic

ant1 bodij €s cor to the ave new

i FrRRAsRbulip bép‘éirtbp @gméa%mfﬂgl\/& ﬁéﬁélf iAnal. Ghem. P18 5185-
ssufgfz aregm the Chntﬂa}?&f&@éiﬁﬁai?é§@$lrﬂhﬁ%aw RituRitndbChows 9-10%

Lﬁ‘w&g?%eﬁg]a gl AFheds oBF 5 TA%160). Fuji 5.,

clha}r ddtear 26 199¢) t60E9-60B) eapentt thoh baviRB JgGpesitdesabout 11%

%fa&;% ét&g'} amlﬁmchboﬂy;magangzé @mtgbse zﬁiéﬁéﬁﬁféﬁa&t that

%ﬁt %%%59' L SRR T Ao (R PSRN 15§1995)

(30843301 mepdxtSPhitst anddvodies eprcaliatm Jinf ronse eSREVEN@@tains N-

SJI e%ﬂxﬂh%zb%ﬂi/ I‘Iégﬁﬁ& é’sa@&%hﬁ&tm Iﬁﬁ')é%] EJTSKW %r&an S.

H’em)

ﬁ&les% rpndefté frap1 ellsrfeclls gt Prosggtsi %ernard

fmgﬁtlat |(edsm mm Acadéraa -HuBlishend) iDUrlietlt, NDE ( 1@'99}1|pg51@59f261
rgPor(t)%)aq C?Hb' caprﬁsmg{l rggg ﬁ%eretganﬁ:g?t té:asfec%?rf & éao?xh%verall
Iﬂﬁomt&nglﬁefwmg Iapdn]. |€rh al.G¥dl R romenelx po éé@%@‘lb@% seport
Aecintilin! kslicans ent rathoieHurkdnS chimlicy %Hﬁody in Omiouse

Ant di to LGE-1R . h "

g ?ﬁnuf?'ﬁqg%g SRR TS A o &ﬁaﬂuef gf 13%. Patel,
LB o sy hlatHiodkemp ] 024 50@ 962 )S83%85 @pya nhageonwhaeionusatiasdies
aﬁ&ﬁ &Hﬁé Eelﬁ%ﬁg se ﬁsatef rl\ﬁ{vg(]j{apt! A, Iéﬁnngunol Methoﬁs 306

conce tration o t1'bodi es accor
297 ok r k605 cepepst e‘ﬂreﬁm@nmcbh gniilpply) a r?e@:isﬂﬂfwl of fi% after
trzeaﬁﬁwiufﬁu;ﬁad@a‘uoh% CRO DGuyn®E M6t K. etPileBestedd Bioeng. 88

ggé&gﬁtﬁbﬁ %h d fuc 3%10}4 efpggﬂe%awes g’gté’%rﬁ? ﬁ &EL& %fmeng 74

ngtoge e ‘respecti Ve ot
a(ﬁﬂ‘?lbQG&Z%mPnrtttbatmpasﬂwrb@@;mhewwtmételrcﬂ Elhf@ffﬂms leads to

dinSTlcRad & APECI8hidied DRI, OW: al, Anal. Biochem. 247 (1997) 102-110
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a) an anti body heavy chain conprising as CDRs CDR1
(aa 31-35), CDR2 (aa 50- 1066) and CDR3 (aa 99-107)
of SEQID NO1 or 3; b) an antibody |ight chain
conprising as CDRs CDRI (aa 24-34), CDR2 (aa 50- 56)
and CDR3 (aa 89-98) of SEQ ID NO 2 or 4. The

anti body is preferably a nonocl onal antibody and, in
addition, a chinmeric 15antib&dy (human const ant
chain), a humani zed anti body and especially

p rcehq:aﬁetﬁny:bed)frglymnylamﬂ ib clifferent leepressivh lsyseynspBleiélds, &0L.yet al.,

|
Bl R O TBAC345 ok AP by i 2
anmpnwy FRip rten@pa@m} AREENAR a@ﬁdﬁ%taewboziéobemg ahput 90%
afi{utdayihﬁéd QhowOAsMADCEY 10k cdBkidsable ﬁfz@fzﬂr a:dahyL Qfet @b ONture

il & oL TB5 8 henRhin bRy Sa Rt St e frtbodies in

i whigkémeggi.ndi ng to the insulin receptor. The anti body

is preferably of 1gGl type. The antibody according to
t%gnﬁﬁﬁihg&ghgﬁﬁggﬁiderably prol ongates the tine to
25progression in relevant xenograft tunor nodels in
conparison with vehicle treated ani mals and reduces

t Whodisgosowtdompiites, it i aayect, i 4piiposly bindingiio pdR.dring of human

I@;&P %%tf& anh'beﬁlg giygﬁyia%d mhws&gapcm% nghzwvw antibody being
era abou ane ITB. er for

charpgterized iryth aye RO 5‘1{%&%‘13‘? Rlepy 98%

|
. ? cGBB&eLéEDR&cd«:ﬂatea’l Sﬁferreﬂ?DF&mé:ﬂaseEO:elcﬁG) aadidn Gidd®tion the

e S z%@faa' -
salacseaeta}%ocbas (aa 89-98) of SEQ | D I\IOZ or 4.

Preferred varjabl e regions and on- y CDR3
oAcdmdmg te Heidisclfsugmtansval daeas &y *’d“il slgar within the

B R

22)aSd@%b@nd@ﬁBWMbﬁﬂDewﬂgmNe3Sann1ung von
M kr oor gani snen and Zel | kul turen GrbH (DSMZ) ,

- Gacomding to Geldisdlosaes Dépmssibledn pNoideDatibodies bief:l'mgito IGF-IR.

?’g ]ﬂ% %H%ﬂ%g’fgvone é% 0%@ 5%‘?%?{“"1"9'0%9 &’p Or More.

Preferably the amount of NGNA is 0.5% or less, more preferably 0.1% or less and
even not detectable by LCMS (Liquid Chromatography/Mass Spectrometry ).

Preferably the amount of N-terminal alpha-1,3-galactose is 0.5% or less, more
preferably 0.1% or less and even not detectable by LCMS.

The sugar chain show preferably the characteristics of N-linked glycans attached to
Asn297 of an antibody binding to IGF-IR recombinantly expressed in a CHO

(chinese hamster ovary) cell.

Preferably the CHO cell is a CHO cell comprising deletion (e.g. DG44) or
functional inactivation of both DHEFR alleles or a deletion of one DHFR allel and a
functional inactivation of the second DHFR aliel (e.g. DXB11).

Preferably the antibody is 2 monoclonal antibody. Preferably the antibody is a

chimeric, humanized or human antibody.
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09. 05. 2003 These anti bodi es are described in detail
in WO 2005/ 005635. Further preferred vari able regions
and CDRs, especially CDR3 of heavy chain of

anti bodi es according to the.disclosure are provided
by <I G--1R> HuMab Cl one | a 15(anti body 1A, Ab I A or
Alc 1A), <IG-1R> HuMab d one 23 (anti body 23), and
<I GF- 1R> HuMab-Cl one 8 (anti Eody 8), deposited with

2NN oA TCEIEND)Y S CORIINY CRPIAF fgibody binding o

t] I B
P A e TR a1 v
DIMtABE 28HBPdY0ss20ng 0| mpre) RPTOREIVAE St nmﬁw group
Albngafg oB4. 04. 2003 These anti bodies are descrl bed
in det al'l in WO 2004/ 087756. 20The di scl osure- furt her

Py ”E,gbg deid Obaésa%fgrﬁﬁ&ﬁm BARE b@a&g%@mpwhp R to

5a
h an‘f osition

SER SO TS s S

t rb?at IRHIBitsSHER 1@&t B@%l gie&em;@ytl 1edst 90%,%@& @tcﬁmteﬁtrélgﬁﬂbf 5 oM
SCl,0Sure t

conpr ?éggﬁlpﬁgwg n af 4 “18 %’1}:0 1?"20 & asseals( psipg JT29 cells

di scl osameedion contageng 05%ahent nmactlﬁlmi fatalsegfowwraéb@@t when

her e chiap Ll deflah DRpaRnOL: B aiillddpOdy as_def i ned

above e _manuf acture of har maceut i cal
cShposhaTsoRe IGE-1RqsTriaHne eEvin] GO BEteE ¢ il FEdsmimetic
met hOdctva‘lY) ﬁah@ufﬁm,sffa{ﬂ phi@phbryhtiph ar necmesrtiatah of 10 yM in a

Corr'posentu B phosp o !atlnc% gsgayt &?nféﬁéeﬁ? Bf:o%iding 400,000 to 600,000

molecules IGF-IR per cell in 2 medium containing 0.5% heat inactivated fetal
calf serum (FCS) when compared to such an assay without said antibody,

d)  downregulates 50% or more of IGF-1R expressed on a tumor cell (e.g. HT29)
24h aftér addition of the antibody to the cell,

Antibodies according to the disclosure show benefits for patients in need of
antitumor therapy and provide reduction of tumor growth and a significant
prolongation of the time to progression. The antibodies according to the disclosure
have new and inventive properties causing a benefit for a patient suffering from a
disease associated with an IGF deregulation, especially a tumor disease. The

antibodies according to the disclosure are characterized by the abovementioned

properties.

Surprsingly an antibody according to the disclosure (“completely fucosylated

antibody”) does not cause ADCC (antibody-dependent cell-mediated cytotoxicity)
( within 3xSD (standard deviation) from reference standard antibody (antibody
against keyhole limpet hemocyanin, KLH antibody)) as shown in the ADCC assay

described in example).

Preferably the anﬁbody is specific binding to IGF-IR, inhibiting the binding of IGF-
I and IGF-II to IGF-IR at the abovementioned ratio, is of IgG1 isotype, and is not
activating the IGF-IR signaling even in IGF-IR overexpressing cells at a 200-fold

concentration of its ICsp value.
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The di sclosure further conprises, in a third aspect,

a pharmaceutical conposition 10 containing an

anti body according to the disclosure in a
pharmaceutically effective anount. The pharnaceutica
conposition may conprise optionally a buffer and/or

an adjuvant useful for the formulation of antibodies
for pharmaceutical purposes:®- In a fourth aspect,
there is provided a nethod for the manufacture of a
phatibediedibindial t6 dGPABI having @OTPFHIShigetid activity” in combination
phax ma Lca etive. u f . i.ho a
B o e L
t Weerapetipfgeah ant i body as defined above in the
manufacture of a medi cament for anti tunor therapy..
Theefaildly) gsucenckutrativerofpy ol thesanthadinneeaprdipglto the disclosure
C N S - . .
pﬁ%?ﬂé%@d%ﬂq@i{pﬂ hedidd 1%251 1ARsHRAGH 88 IGIIR in tumor cells.

all'y accepta carrier. In one
enbaodi nent, the 20pharmaceuti cal conpositi on may be
| Reefasdcpuicleiabidy of enapaTieHHACHaREPRHe Rf F3sCmhling together
div8E iRtk ectivé bivef aethiay ich&ls (@ afehtitadyfaotortiing to the disclosure
pro%gﬁgi%% of a reconbi nant human anti body accordi ng
t gelrindi 9% sure, characterized by expressing a
nucl eic acid encoding an anti body binding to | G=-1R
i &) a THotibedy heasy |d,1ammrenn%w|®¥%q GORLEa Y1381 EPRepe50-
ant i by} un@MbH3EGEYENDNGFSBOADAMbIIkRYY from said cell.

25The di scl Qsur.e further conprises nti hod

OB s HoE oy B ol PEE R AR SO P8 EPReas 50-
aspecit) ahdh €DR3i (3a f9-G8] AfSdQADONMO:2ml4  capabl e of

reconmbi nantly expressing an anti body as defi ned

above. . - 8a - _13rief Description of fhe aw n L.
Fi ft prtibpdy gis r#swgﬁh%mongﬂswlr@t@ﬂ@ : tigpy § chimeric
| agkboliin ellnﬁi;:in tdhsednt ::]haw ), &&r@‘{)anidz_h@arhtmgggthh@?pgﬁdlyi preferably
c [ onpar ati ve anti bodi es. aile
Dgg%P%%?ﬁgﬁdgf the Invention The term "anti body"
enconpasses the various for of anti bodi es including
bike #BbodE preferpblyibinds to GHHB IhamgrEb defi- b 512 aeilseicRP8U69)
f magrpetiton tomiodants.bodi es, humani zed anti bodi es and
genetically engineered antibodies as long as the

c - : g

TR BEREHL 3RO R T AREORE N P ahly bLIGTM B or
plgtst prefsrably of abart 10°dadPh Mnti body, generally at | east
the antigen binding portion or the variable region

't Hiey adibod Bhanp pese@blyantdeteodlefcoagmeaticn depekdedeinhibition of

300k ne 8 AlEa ol apARt [ body mol ecules,
i mrunot oxXI hs, 540 M |%pe0|f|c anti bodi es forned
fromantibody fragments. - 9 - The terns "nonocl ona

ahhe a5894Y 16 preferably of eI Bt | body conposition" as

used herein refer to a preparation_ of antibod .
teawlibedy asrorting taghedabloie sansifei BETqneaRs the time to
Accor di nal h [ Me ocl . s !
r%'%ér{cgsicin n){‘elte\'iaé)% ()];%:rgosgracﬁ ngrpég;}}]g@e?s 5 Sc?xﬁg%résﬁg Hﬁ%ﬁ%}élde treated

0O antil po

n a
- spdropls prd redugdsitemon mﬂb‘éﬁheawtig%friah@éﬁ&wmdiw @d{5§riqnd

deIFLN eS1EF- O HARRAnE 8 Givh, MrefefiBiNe 9bORWh ieGuS BRHEAGESIGE-
The ng_ "“chinmeric anti body" refers to a nonocl ona
drpraGeyt

conprising a variable region, i.e., binding

regi on, fromone source or species and at |east a .
(oefciably, ofie antibodis antordipgitothedbsdlosute domprisa agi Feplemantarity
spurce.or [ | by reconbi nant

I 8021& .(égﬁsﬁﬁéﬁéh%‘??@ Egﬂ{eggesbonpr ising a 10
marine variable regi on and a hunan constant regi on
are especially preferred. Such nurine/ human chineric
anti bodi es are the product of expressed

. immunogl obul i n genes conprising DNA segments encodi ng

murine i mmunogl obul i n vari abl e regi ons and DNA
segnent s encodi ng human i nmunogl obul i n const ant
regions. Qther forms of "chineric antibodies”
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. having variabl e and constant regions derived from

human gernl i ne i munogl obul i n sequences. The vari abl e
heavy chain is preferably derived fromgerniine

sequence DP-50 (GenBank L06618) and the variabl e

light chain is preferably derived fromagermine

sequence L6 (GenBank X01668) .or the variabl e 35heavy

chain is preferably deri ved “BP- 61 (GenBank MP9682)

and the variable light - 10 - chain is derived from

ges)m ianentbgiydrae ddh cofipniBag ks GORSLEBRI (dhi3e-36n M Rintaa 50-

regl orb% %Idéﬁﬁ%@ﬁt%bl‘bgy o NER) gyﬂ ts, regi ons of human
uc e

regi ons can ot c and are

d cr |abe'@t=b9d)f lwhgchammm@rﬁpg @CDPér%gIsM(aa F4p4), CDR2 (a2 50-
Nucl eisg) Ad dSRRES.-8928) 62SK9)D Rz @48 and t he

dat abases referenced therein. 5The term "reconbi nant
human anti body", refers to antibodi es havi n vari abl e
arRtefeond vaivbleregiprrmd &P Rsy expetiplbrhPRefhegarchtinnef antibodies

i g %Q@H‘le'hdﬁs&&ﬂk@zﬂg Eﬁgﬂd&d&ayﬁd@ﬂ*‘gﬁbgﬁﬁll\ﬂﬁﬁrﬁloﬁdﬁkﬁ (antibody
ant unmg odal ccordi ot
i Mgﬁp#oﬁqﬁm 28R LD SonAFPCTig i Deutsche

h}33ﬁfrﬂiuh9trerMikra'dmgsulsméIEuthd&uhaneni GeadLEriME), Okriiidny.
VET and VL regions of the reconbi nant antibodies are

SEQUBRGES 10t hat, while derbgﬁgmfoﬁqm and bg{eq)tfggpgsg

hyrran cn rHe—VvH—and—Vvt—s UETICTS may— 1ot ~T1dt ur dl f Yy
eXI<SEFURPHTAMARCCIoRf ant | Ot Ge P ne | 1REFHI r e

in vivo. As used herein, "blndlng refers to anti body

TS T Eafas?, T PRI, T i, T

J 4 i

The term "nucl ei c aC| d nol ecul e", as used herein, is

f’xfh g&dﬂ%‘%bf:&i J}ghifkgﬁbéawﬁ\dléﬁ% wmﬁm@@@hﬁm

nuc el ¢ acid nol ecul e may be
si ngl e-stranded or doubl e-stranded, but preferably is
d@ubther picfeardadribNA regidiivaind CODRY, afﬁecxd@n@DRS ofAvdivpghah of

E%%ib@cgleg #@g’rdgyegoﬁ tAE BisABSEE LR&FoViBe B AGE-PX> %ﬁmzlb Clone la

uences of Proteins of | mmunol ogl cal

| kemsitwdy 1AG AR 1éd01" APyb).i dGReHIt Hulap \flere 23\antibedy 23), and
|2|’4§CFtllﬁ>eﬁuplfabl‘(!§6ﬁé 8 (anﬁBbB}GS}i depd¥ied (ril@%ﬁtgc}?%gn%&un g von
r uggenann
| R AaRER el ey ogpor SRRt 17

(1989} 545-52%- U\uupl es—are—shov

wWhi—R—SEQTHBNEG-5—t0
g Celblimer usef ul_and pr ef SepeditienNot ant _dordRatsofdpeposit
hecEoRS! BDMAPORINPS. Of | Disks AR Rggli es obtabnabbes

~t

fronmrthe—thybrrdoma—cet | T lleb deposited Wit DSVEZ T or
{ IIGFT oAU MAB Clomedd ot ARISMiARR 258 of | g 190428
typerare gUyeasiciead af D‘SMIZQ:@ZSBQASH 297" 2ameQ0eE ng

to-The tThvention neans am no_aci d aspar agl ne T ocat ed

at about position 297 in the Fc region; based on

niThese astibjordiescaze descrilzetdi i mistad fin 8P 2UHHIBEE6. Asn297 can

al so be | ocated sone am no acids (usually not nore

t lﬁg dﬁssclc%H}enM%f gf‘)‘%&g%&f@&g gfr {HOYWAS bR oaﬁctlon of such
exanpl'e,I'n oné antibody according to the Tnvention

" ABiBites. 30i s | ocated at amino acid position 298.

A ycosyl ation of human 1gGl or 1gG& occurs at Asn297
as_core fucosy| at ed bla nt enn conpl ex.

oiThg o diselogutei Ty dBeY) %ﬁ |18ﬁ‘?‘9é§ Ohafreding tcﬁn‘ifﬁ’ {egmprising

G@ﬂmfrﬁﬁb@? @S@ﬁ)aﬁcﬁs dﬁ?ﬁ@s&d'ﬁb aeing tchntet (Hrdshae®@re being in need

r al,3

A qatt JoraPhoan P Rmdlbn it G PEpiefRliay aseins
r HéFdR&ascc(raa;guo the &scloBiraArtecasbodywnay be §digBjered alone, in a
44-53). CHO type glycosylation of antibody Fc parts
is e.g. described by Routier, F.H, dycoconjugate J.
14 (1997) 201-207. The "variable region" (variable
region of a light chain (VL), variable region of a 5
heavy chain (VH)) as used herein denotes each of the
pair of light and heavy chains which is invol ved
directly in binding the antibody to the antigen. The
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15t he binding specificity/affinity of the antibodies

according to the invention and therefore provide a

further object of the invention. The terns

“hypervariabl e region" or "antigen-binding portion of

an anti body" when used here[E_refer to the am no acid

resi dues of an antibody which are responsi ble for

anti gen-bi ndi ng. The hypervariabl e regi on conpri ses

aphanmacaitidalr eshploséisort, r@nnmﬁnamely ¢ rrohmmetioar with a cytotoxic

' , R’

B0 ad B8l MIBaph g GfSc anbilt BT BRIk ook o

t he hypervari abl e reglon resi dues as herein, defined.

THes disdpaure further comprisgsdbsasaf 28 patibrdyFecerqingpithgdiyelosure

Cﬁﬂp&hﬁﬁﬁ&m@&MN- to Ctermnus the donains FRI, CDR1,
CDR2, CDR3, and FR4. Especially, CDFt3 of

t e heav cha s.the reqi.on whi.ch c ntrlb it
teoare PR E*?eﬁa oV itk o agits 8 % or che
deterfactmecd fagihardacegtitd dohgpositiamdaraddidien; 'llhﬁ tlisclosupd comprises

o4& ti ding to th
SR ) D8 8P gl R gecorain 0 e
Slipclpsee. National Institutes of Heal th, Bethesda, MD.
(1991)) and/or those residues froma "hypervariabl e

| PP disclb e kB c%h?ﬁ'is&g ith @ thia abfct, aSpHaaBeben8ERIcOmposition

the b h t 0 IG-IR
g aceHpssreree S PP P By hectve
V\ztﬂl@hlt e piatmbadyicilsobposidon mag sompraseeptinghallyi miskifiy and/or

r.ed urf a
vl et e i 6 ésaf%f’ﬁ%?%%? S Pgpoges

M or less, preferably 10-13 to 10-9 - 12 -

HBindi fryrtho aspeet, | Reraans berovidodsa |rg@thed1 foy heBmapelpeture of a
Z@}%ﬁﬁ a&eiaﬂ@zn %@ﬁﬁ)@sﬁbﬂ %eﬁ§951n§% phiRPRRHcalIPHRRENe arﬂ—(hﬁlt of an

|n|ty of binding is fined by the terns
@H@ﬁ%ﬁ@abQNethe associ ation of the antlbody

fron1the anti body/ anti gen conpl ex), kd (dissociation

clans tidmt dspe@ thek&0s @)Kﬁjhdddaﬂle ubb ef lan antihddp di esfined above in the

accord o t.he 5i [ hOM/a KD of 10-10 M or
TEERRC i G r RR e 1P 00 [ PRY S
al so inhibited by t he antlbodles according t6 the

i Phvee disclomure THethien Hirbyideo phimnaseetinal egmaesiilasp cpmpasing such
%%@Xdl@?r in0} gﬂiaﬁﬂa&funbzﬁ: |a(:ée§:a‘oléd chi@iel. G |0?}e°&nt)éﬂﬂ%nt the

assay 1s describ in Exa
@sﬁuﬁgﬂ}; &9mppﬁ80%ﬁw&€ ipgludeddn gn gBKt ‘gfp m@f@“&% or kit.
IG~11 or IG-1R 10 binding fragnents thereof bound
tThe BigclbSdre IfiRtRErOsnaiRtkeata inbthod Ubf drepofiughindof umedombinant

herirgcx breaink It T RUF s ARk nBth blpleyiag nucleic
\aidiescafing hm antlbdmdlbmglmdor WidRt in tm&H(ﬁvTecmn @il, which

ng)ﬁn 1%%3’?”%;’%9% %ﬂzﬁt}od nghd I%OJeEnF %aﬁ%ﬁty&}aﬁgmrk%ld cell.

e ra io of val ues ftor
biteddingjosire fgther) qoemmsps ths N@DﬂROb?Ha’bEuby fuch g gecombinant
3ndthod C50 val ues are 15neasured as average or medi an
val ues of at |east three independent nmeasur enent s.

gl.e, 1 C50, val ues nma of t S e term .
T eomg Chse 5 P HgE SOy ciifte cermp iy Eihessing
| dofantiPbdyass defedd hsswd.n refers to inhibiting the
bi ndi ng of 1125-1abeled 1G-1 or IG~-I1l to IG-IR
presented on the surface of HT29 (ATCC HTB-38) tunor
cells in an in vitro assay. Inhibiting 20neans an
| C50 value of 2 nMor lower. The term"IG~1R
expressing cells" refers to such cells which are
overexpressing | G--1 receptor to about at [ east
20, 000 receptors/cell. Such cells are, for exanple,
tunor cell lines such as NCI H322M or HT29, or a cel
line (e.g. 3T3 ATCC CRLI 658) overexpressing |IG--1R
after transfection with an expression vector for
251 GF-1 R The anmount of receptors per cell is
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- 13 - The term"inhibiting of PKB phosphoryl ation”
refers to a cellular phosphorylation assay using 3T3
cells providing 400,000 to 600,000 nol ecules IG--IR
per cell in a nmedium containing 0.5% heat inactivated
fetal calf serum (FCS) when %onpared to such an assay
wi t hout said anti body. Phosp %?ylation is detected by
Western blotting using an anti body specific for PKB
phosphoyl ated at serine 473 of PKB (Akt 1, Swi ss Prot
Acc. No. P31749). Such an assay is described in

! e 1t1. }h erqh"antibody-dependent cel | ul ar
C efers to lysis of human tunor
target cells by an antibody according to the

o Plg@ﬂ&t 1 192 Bah cmesrw“eﬁ@ﬂﬁexmtce;cﬁﬁgt &flaél@tlhlex%of ADEEbb&ies of

asure t he treat ment.. of a preparation

P TR e ot SRR L% i ant | boay
accordlng to the i nvention in the presence of
oRetaileddPescrption ¢fi theInventionashl y i sol at ed PBMC
(perlpheral blood nnnonuclear ceIIs) or purified

cton s frombuffy coats nocyt or . NK
chneiert b fpar eprTee e s Gous foams BFsEREOR pERdinG bt not
i brefmigo |im|11tﬂd m WiBke | antibdidms,e dnSbeplyalfragments,d hetraonintibodies,

rkﬁfn?{rﬁzeﬁoaﬂﬁ}ﬁ)dgeé érﬂ:h hédc?l‘i‘y %gfng:;re& ARAbaEE C‘iss lopg ag the
osphoryl ation of For “such an ass ay 1R
e‘E’ F%ngre@rrpgs acmf “&‘%‘l“'}/’n%?ﬂlaéeeﬂ%“e are
stlnulated with 1G--1 and treated with an anti body
ddotbodynfagnentst eomprieert patiog afia Aulltledptidyntibodg,erbraliy 2 heast
f
qf%gn %Jﬂhg%grndnso%% vlaﬁ'%b}e $g§§1§g%?%g Meapfbs AP antibody
g{fﬁ@dﬂﬁy spapedics sp%lffﬁﬁg %HBP%W@ICWI?%“BW“nOtWﬂ& and
analtigedific apaisidiésdoingdd Pén phtbehokyhithed tyrosi ne.
Conpl ete inhibition of the signal transduction is
found if on the Western blot visibly no band can be
detected which refers to phosphorylated G-I R The
anti bodi es according to the invention show preferably
a binding to the. sane epitope of IG-IR as anti body
18 or are inhibited in binding to IG--1R due to
steric 25 hindrance of- binding by antibody 18.
Bi nding inhibition can be detected by an SPR assay
usi ng i nmobilized antibody 18 and IG--IR at a
concentration of 20-50 nM and the anti body to be
detected at a concentration of 100 nM A signa
reduction of 50% or nore shows that the antibody
conpetes with antibody 18. Such an assay can be
performed in the same manner by using anti body 22 as
an i mobi i zed 30anti body. The term "epitope" neans a
protein determ nant capable of specific binding to an
anti body. Epitopes usually consist of chemcally
active surface groupings of nolecules such as am no
acids or sugar side chains and usually have specific
three di nensi onal structural characteristics, as well
as specific charge characteristics. - 14 -
Conf ormati onal and nonconformati onal epitopes are
di stinguished in that the binding to the former but
not the latter is lost in the presence of denaturing
sol vents. The anti bodi es according to the
invention inhibit I G-1R phosphorylation of 5tyrosine
and preferably also PKB phosphoryl ation of tyrosine
to a simlar extent. The anti bodies according to the
i nvention preferably dowregulate the |G--IR protein
level in tunor cells and in tunors , e.g. xenograft
tunors. The anti bodi es according to the invention
inhibit preferably the three-di nensi onal growth of
tunor cells in a colony formati on assay as well as
proliferation of 1G-IR 10expressing cells (e.g. NIH
3T3 cells). The antibodies according to the invention




10

15

20

25

30

35

25The term "CHO cel | " enconpasses the various forns
of Chinese Hanster Ovary (CHO cells based.on two
functionally inactive, preferably del eted, dhfr

walkbwhesi4 di hydr of ol ate reduct ase defici ent (pdimfEr200y/003165

Such dhfr" cells and nmethods for their generation are
described e.g. in UrI aub, Gget al., Cell 33 (1983)
405-412; Chasin, L. et al., Som Cell Mlec. Cenet.

é%%%%if?'n?l@??%%%? i@@ﬂdﬁ%ﬁﬁt’%ﬁ%‘éﬂfﬁ eoiposition, as used

cherkinj refey ©Ga4repaktion |qfcantibe chiemsm €e$111§e aanng eacid

gﬁ}dp&%nusqce&dwhe agdmt ChihdrTiioBlohile aitiddye refers to

- Sdboslh BRayae D aireG R EE spibastty WRG S5 vl dgfstant

gtegiing derived rfnorrelst;mangiertrﬂn}amrdmuanéobmtiml ssq:aalnl:esws t he
dhfr gene encoded on plasnids to be used as a

d"PH?: RGR "Seheqd %Flﬁ@od?ﬂr:lé&&s A% eho8ABnA MIIbbHE comPFising a
pressmn roteins_in dhfr- deficient

| ‘(*Hﬁ’gfé P?ﬁ‘@“’dhff re £ (TGRS SRUNCE & Sé""%‘,‘fsa‘trﬂ‘f atleast @
i porgipera |ab¢cmstaﬁt—|@gwi Heiwd deas S diffesent eourrans Specteg dusually
V‘ﬂ)ltccgm%@f Rfyeﬁe%blﬁ'ﬂmaﬁt YAGA Qb Je:@r Cﬂﬂne@ﬁt érﬁfgg&leco ?Hﬁﬁg a

gene w | SESS

R
dPyFipe B?f %@naﬁg 3’:&‘1&“%“&&’6‘?‘?? ‘B@"géfeeﬁ’ wref&md Such
Chilutinethngpah kBinewlcamitiosdienareahé arodawodftxpiessed ytmiinogobulin

a i n . .
ng&hg%’c?@?iﬁ'il@ m Q%H?é?lttg %PQEH%%%&I% M%HO%P?UJID variable
WESEIong gatrP A Sﬁmﬂg{ Stl@déﬂg byaan immypgglabulip constant reglons
c:@maa rfeing ofd\¢Rinherk &t@%dleﬂ-'oelfcﬁh'ipaiséd] 86 tie Presdnt GVention are

ogg 1%18 %x% aﬁsdésr su&l Fﬁ(:r? 1{1'18§1ﬁﬁ€ q g}ﬁ%\éviggg ertgzﬂ df the
hgmgpﬂ antﬁhcgiye&tmhe glyrrmqg amdjqches ategaddol refeitné to' asgpidss-switched

" gtiodfell! MEBOAAE BESTcingt BHifPRAR GRABLYied RtboBle! coibeftional
f CHO dhfr- "cell lines

deS| at i ons 0 t Wo e
dfﬂc? 1ﬂ|3fé'f| EI)‘\ an. g%etrﬁ]sg&é% teckpigaes wxgﬁ%gwn mn the art.

" $eean gt Blompsuns S.Lartal), tRran $¥aok Aeat ﬁreIWSﬁ 81 OoB4)dEB51 +6855; US
Io J,tgﬁrwossy% aﬁS|5|20@Q%4 15 cul tures derived

erefromvm out regar for the nunber of transfers.

I s al,so unde Q al | ogen ) t _be

DTt Ferth FOmBHES enbedy DRk o Ariee el Whih Bt FBGieHPRk or
o?compdaﬂmmw tetaumiatrigongonVdCDRN bayertegempdifiedto bawprise the
L BBRILY &P%hﬁhb@gbﬁfrp Bf Eitffe?éitas%&gﬁgfy% & ﬁapﬁi to that of the

i nventi on as ScrTeened or 1n e orirginal
t PaipRY ispHneelobrin. dpae nrpferred é@bOQ‘GPFEﬁéF‘EHI%ﬂ@RéS gpfeyd into

dﬁferfranii?eﬁiolrk E}I ot bfSa E@n@rﬂﬁﬂ:tﬂlﬁd@d@%éﬂﬁr@ﬂle I"Elacﬁimﬂd%t@ady "
ope sel gcl,abl e r ne

o S8 RNl £7 St (B ra Eloa L EPEe0 B PP -
atld Naﬁ@reaﬁﬁﬂu b%ﬁiy ZQﬁﬁéUaPEGU anly preffreedt@IR¢ paroespond to those

I RerRERN e8] t&ogri Hﬁﬁrtﬁé Whtibdg SRLPILAR BRYhRReric and
sel.ect.ed an col oni es ex i biting the expected

p Einstigpal angbediesnabl e of expressing the anti body.

Addi ti onal sel ectable nmarkers are 25 or may not be
ofhe tetonimaman artihady”’, Exemp feseinf is adwndédotminclude antibodies

SRASE awrﬁbﬁarm S ccteran%' S F%e:éi@nst r @é}ﬁrfe@ C tﬁd?ﬁ‘ innehide germline
adenosi eanl nase

NERROZIORYn Gequenges é*s v rrg@e)hewefé'a@lﬁ %@E&%@Wﬁ% from
syartriet asquenGaml-80 ,(QvhBarkt 1al6518)Mnid @l harBible light chain is

(ﬁi%%ngl}lgé e&qgo% ﬁeﬁg r%oéehuérgp %6 %@%mdﬁﬁ%kﬁo eéhl Rariable

ene
By Sngimis Proerabin dogived DP1o %é@er@@mg@%@)a@éﬂw vagmbie light
nouse ri bonucl eoti de reductase (Thel ander, M, and
Thel ander, L., EMBO J. 8 (1989) 2475- 2479), human

mul ti drug resistance gene (Kane, S.E., et al., Cene
84 (1989) 439-446), glutam ne synt hetase (Bebbington,
CR et al., DNA Cdoning, Vol. IIl, DM d over

- (ed.), IRL Press, pp. 163-188, 1987), xanthine

guani ne phosphoribosyl transferase (gpt) (Milligan,
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Bi ol ogy, G eene Publishing and WIley |Interscience,
New York (1987). WD 2007/ 115814PCT/ EP2007/ 003165 -
17 - Eulcaryotic cells are known to utilize

WaeHTat8i4s, enhancers and pol yadenyl ati on si @UaEEP2007/003165

Nucl eic acid is "operably linked" when it is placed
into a functional relationshpp wth another nucleic
aC| d sequence. For exanple, DNA for a presequence or
ecr r f.or a
a}?/h gp g&y ﬁ{pﬁ]agghﬂmg s tﬁ%sse Y5 Léeniﬁeglétl(:bé% I?‘ﬁ fPnstant
pléfslom: P%té\? éstﬂ?qwtan@cw@nbtegms of ht@rn@n kgﬁl;xpxeqaﬁucdweregnans can

pEEcO HARIric Qﬂid efl k&@(ﬁ'ﬂfed' @Qe{}(ﬁﬂsyn l@.n Ekﬁch@fTa]f‘ g%ﬂ@ﬁ Acids
u [ e transcription o e
% ggr:@god) 42 ? cgé’ﬁi?ﬁt TG e g‘e@“ ‘oper abl y
I|nked to a coding sequence if it is positioned so as
t Bhe e “Tecembinaptiiahan prsfbodgs nefersitd yntibiadfre hatihy variable and

| dons@el regRMe tetifa frbﬁ‘xehtgtgan RAMISRAHERGRIIBEIIA Jed ek tn 2

are_ conti.guo In the case.of secr.etor
ERERERS (O Do e A B P O Ao By B invention
ehﬂYadlﬁem subjectpdtto Havieva eomatic bypargucuien. Thnk i the ainsino acid

aé‘cﬁ@éﬂééé SNRAVEYard BB Mhs ¥t tﬁ@ﬁyﬁﬂblﬁﬁﬁt arn'?iﬁgi kL tclfeoﬁgquences
tes | f sugggsmes not exi st

P‘g&’hd%#%ie maalse fed 1 hrion gesrling VB SRGYL peguences, may
amtmatimikyem vhhinahweahaoaaibody geriliee repkiidirein vivo.
nonocl onal anti bodi es can be suitably separated from

an NYdRH YR " q)%&hg"eremwéﬁhm{dfﬁﬂaﬁ b (I-‘@}all with an afﬁnzty of
noglobuli n putifi cag procegures suc as,

ea}rggﬁb}(g t‘b}%t%(% 5\ iyé’gébo'-ﬁ)}ar goyPaphtit e

chr omat ogr aphy, gel electrophore5|s di al ysis, or

aflid termy nolleonaid gragile’’, BNdsed ncbr@NAseneadidiep tildude DNA

nRbR&LANA E@@A'np&gduﬁ% ﬁ%uﬂ%ﬁcy ﬁlymbﬁahg}rﬁ? bt 520 tGnded or

usi.n conventl on

pa/%%kdorm ed, gﬁseq Yd‘éﬁﬁ“‘@éﬁ?é“@ﬁ@@%r ve as a source

.of such DNA and RNA. Once identified and i sol at ed,

t HemBNaomsant Benansdravang df iG] ex Pg&Es tipo mrevdwtrilied, in detail by
LG B S b\ RQhdRRAGH M S BnfdO LI ﬁlt&h&t%ﬁ 9.0 Bhbiic

oddce. I munogl obul i n pro

R SR AR TR CRINONE .

tMggﬁnﬁnncMJ st al23TRep.i Mi¢@N1660(198Y)S BNENBH DSvel T.W., et al.,

TBAC B0 AR08 AT SLSeL I AT BB BSERTE B o .

a@ é#ﬁﬁﬁde?rabmﬁfmedag@mant td@mamS(zere ghs camsiant domains of the

. CIMEpHEE] SRhinkbia&bhy Beli9KHAoRh PGS depbsited WREADSMZ for this

pl an% or animal origin, or fragnents thereof), a
radi'oq8ti ve isotope (i.e., a radioconjugate) or a
prodrug of a cytotoxic agent. Agents useful in the
dernstaat idomale of dgGs e hgGATypo evnglyyatiated havenideiiAsn 2977
deesriinkad tRDRVE tida AR LEER bid %ﬁalrégﬁ]etlgegt&isat%gut position

f t her of whi ch can be used 1 ncl

5923?%5 < 4RO 754, OO BT pRANSECeART RS Of a@ﬁs&ﬂf , 45p297 can
dilsotttehamaied sbo |am1ncea(cmdlsdxmwall;§\nohmbrb thii @huseLORPOpSream
Qﬁfdé%&?éﬂ) Fof e&h{bxélﬁpﬂé &tlb%h 5&8€a;8 EHO e if(RAEGE Anfo 7~

g}ﬁ ha-sarcin eur i rot éins,
‘l‘tﬁ"ilﬁtaﬁ?lB?é‘F‘ﬂé"’SlF’ﬁ‘}/g%ﬁ aca arrerl cana proteins
(PAPI 35PAPI I:;, and PAP-S), nonordica charantia
|Gih¢d3yltamn of dmmzm, Igklotor NigG3 apaersast asndMD as core fucosylated
%Z{ténjrég»lgt?rﬂ? éﬁggggﬂcgﬁcﬂé?rmsﬂlghon &%ln%{eﬁ%fﬁ up to 2 Gal

onin
555%?@?&%1 dugs, Ehx;s‘sﬁﬁu%&ﬁeeslaﬁeedwwéé AeERrfek({al,6 or al,3) or G2
Conj ugates of the antibody and cytotoxic agent are

made using a variety of bifunctional protein coupling
agents such as N-succinimdyl-3-(2-pyridyldithiol) 5
propi onate (SPDP), im nothiolane (IT), bifunctional
derivatives of imdoesters; (such as dinethyl

adi pi m date HCL), active esters (such as

di succi ni m dyl suberate), al dehydes (such as
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25 cancer. Exanples of chenotherapeutic agents
i ncl ude Adrianycin, Doxorubicin, 5- Fluorouracil,
Cyt osi ne arabi noside ("Ara-C'), Cycl ophosphani de,

wdheotiepay Taxotere (docetaxel), Busulfan, PCT/EP2007/003165

Genti tabi ne, Cyundri, Taxol, Methotrexate, G splatin,
Mel phal an, Vi nbl astine, Bl eqmycin, Etoposide,
| fosfam de, Mtonycin C, Mtoxantrone, Vincreistine,

3%}%%?1%.: ﬁ%ne’de emﬁ‘ﬂf at I ’re|ar[1n0"£o?: gg f%ﬁprerswlues (Raju, T.S,,
l\,BlpBrgccssrﬁst 1 2098} %‘53‘); KHQ syms gl}@ﬂ@hmenpf awibody Fe parts is e.g.

4d8melidhIRoulis, PRA! @D RBLuQhR I 1478097 86h i 1 ogen

nustards. The term’ cyt ot’oXi c agent as used herein

ers .t a subs an t hat reve t he
¢ Ehe el Pelels R Hebe, bR Lk Sl (D oY R gy of o
Theavy dram [6H))res osaddutrdin dengbardeh phidie paic of Kght andboye shains
CRERRY .@ﬁﬁ@lﬁ&yaﬂr&ﬂ @€ Bindin ?atﬂlld a8 AStoSHE Bntigh® The domams of
200.7‘}%]}{5814%7[‘(5 07/ 0 %}E‘H 9°- as enz mat i cal g b
ataa PR s % e sameﬂefxer st%pﬁﬁ'an eac
odorgain, cmnprﬁsesa@mmnfrsmbheﬂe()FR)ngldmrwhdqsr&acjueugés ame widely

uéﬁl@enjv&i t Q&r}ﬂ‘xe&&pl llf)}p %%a@ n"}{ Eﬁﬁﬁaﬁl@ @?Qﬁse CHIrS o mPlementarity

derivatrve formo g ceut1 cal active
SORemIRIG resions CRRFodbe érwsweséi xegiops $4oRbi Brebegt gonformation

Cardothe Eﬂ)RsQni)*fenﬁMd;ﬁtcodﬁMgngﬁcé B-sheegaktvee. OhelGDRgn each
%YME: h%?(i yth??ttﬂlr\égtgeigen%{ongpgyﬁﬁig%x tﬁ%ﬁg&'lgﬁoxjﬂ%gom and

FfosmHeBttbel widh BIeeE YR frams st ptbrschpin (hoBEperabindggsite. The
afflibati® hbkary aVd lightedhad CDRY PEOEKULS; a ﬁar@ﬂﬂﬁﬁﬁﬁpoﬂant role in

r.Q h to
BB LG e A8 ok LU fion an
Zﬁlireicﬁrﬁprdﬂmmﬁcreﬂmctﬁjﬁxﬂmnnwew Jersey 10 (1985).
The prodrugs of this invention include, but are not

| THa {eﬁﬂs e&ﬂ%ﬂé}@ 1§nc@ﬂ7ﬁﬁt1§1€nﬂiﬂn&h§ ebMBb® of an antibody" when

thi 0S ont ainin
i 6% S E RO e %ﬁ?%@ﬂ@sﬂvf Hhigh e responsible
pfoo dntlg‘sx-blﬁ)éiam'ﬁ'm lopeyariddée fagenh qogotisesgsnino acid residues from

O{pyC I | R gejc " or "FR"
o %%*‘1??4“% u%fff?f{etk?%amﬂ% ol ADRLS Chitiwork: o "ER
PFBE GEe GROsH FRTig dpgpagu BeEORsLPIBEr HrantRe é‘t}’@f’%‘(ﬁ’i‘ﬂ’ge region
1lbsidoss a ]mmg definell. Mereforef thedight who Slens dhaihs @f harantibody

? %(Iedlﬁ% e%rnl‘ [beCRE ?1%%13 m%ﬂsg-‘?ﬁ éﬁﬁx%ﬁ\ﬁ%bﬁg FRY DR3,

i ve ree

c¥ahF Rk |Eépq§¥aljg§3l? ol by nheebe’ dain Is/ﬁw%@p ?VE{CB cgniributes most
pfooaimgex bRkMgf ODRUSA Fl0rdslding atd@sbdioua dc&ﬁ‘ﬁkﬁ@@@ thdtandard

S8R0 L BueS Ao §§5%§?§9"%‘I" SRS Y Interest,
a@tb@pit, &bblic Idealthi Service, Netiomhé Snstiytesafdiealth, &diev@tvﬁ) (2001))
ﬁﬂ?rr b te B fronf L8 &Q%iahﬁ@lgbg‘@‘?t erial and
ant | an

ungal agents, 1sotonic bsorption del aying

nts, . the t hat e si ol ogi cal | .
e P iing G b A b e et g e Sloitche pngibody to
i FER-8R ¢ enmun viirotasapuseferadly isabswirgrsaysn vqhmhetht endbady is
Spalﬂ?d 19 h&!@raﬁa' bxﬁgﬁ‘x‘anbfsﬁé@ﬁ 0g xges.gred bﬁ”e tpeamn

or 1nf u3|o phar ma€eut | cal y accep ab

r Besepanaeo( aBtndweafnqae% 3i g sy rba) 2% 10° M or less
bprefegilcad’*astd¥My of the antibody and does not

i npart any undesired toxicological effects (see e.g.
Berge, SSM, et al., J. Pharm Sci. 66 (1977) 1-19).
Such salts are included in the invention. Exanples of
such salts include add addition salts and base
addition salts. Acid addition salts include those
derived from nontoxic inorganic acids, such as
hydrochl oric salts. 30A conposition of the present

i nvention can be adm nistered by a variety of nethods
known in the art. As will be appreciated by the
skilled artisan, the route and/or node of
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15i njection and infusion. These conpositions may al so

~contain adjuvants such as preservatives, wetting

agents, enul sifying agents and di spersi ng agents.

w@eevarssison of presence of microorgani sns MapPCHEP2007/003165

ensured both by sterilization procedures, supra, and
by the inclusion of variousiantibacterial and
antlfungal agent s, for exanple par aben,

t he

SRR IR, ceeltMR sl R 7 Oﬁesaa%ﬂ%’*@ng i Sseror A3
sfém’sa)as S‘stig:a} sThes @f@mrm crf Hh@ rhnubng #ndefinke by ﬂhe ténmsoka (rate

tms@mmet s $atiohorafle hhiifdy R N S8Hoa /%Rﬁ%éh' c%Entplex)

Y st bl eyl f b Ml

ab&nnphmbmmsKﬁbfﬂEdeunﬂamn1nnnostearate and gel ati n.
25Regardl ess of the route of adm nistration sel ected,

the GRARQ LBTQ%POif aﬁJ‘@GPflﬁst@'lt}FlIRVﬁQis‘ooiﬁhxbWQd & BYnBodies
used .i n ui.t abl e hydrated form and

FESEAREe S HE APVeRSRBO L F IBHEISR ¢ H'aeafﬁrs LantCoripetn pesay for
drindihg ofIGEI8GFiIhto IPRdRnmc autorcalls. \Suak ee ptabliedescribed in

dﬂéﬁ%%f@ Qaschb&xea ?&g%h&ﬂﬁk Hg&géer{fﬂg%?gl: fqﬁ pO&qGP-IR

osa e
a‘fefl‘i% ﬁaaw%fauthﬁ@%f bonndi i Hralhade quvtdéﬂ % ghp ewiface s said
afinridi @elRr(eg! eng)nymhmé& w&yozhanuaﬁﬂﬁdc@@sx@&o&xeemmuons of

act ve
S Il PAPRG vibe ORel SRl R EPp b el fop e
ffaﬁd!ag eBIGH- E%ndaPGFthtpéﬁtF IRcasﬁpgmqrr gran 2and and dke wfio of the
A1) Vilufeb FR lirRiing 4 I@FJNIGlb@ tBQGFQRh%UoQt i:be PaliceMalues are
The sel,ected dosg}gq%ﬂl evaﬁz W, | I1 g%)ﬂon a varl et1¥1
ozpeasuxfé as aﬁﬁ%ﬁﬁ s]ogert Sasg rﬂeclp eﬁﬁer{tﬁéeasure ents.
angle |Gy vabides infrer bpawst Tk asopeonposi tions of the
present invention enployed, the route of

achy ﬂéi‘rﬁt"frﬁﬁdlﬁ tﬁehiﬁnai ﬂbFaldmd"l(ﬁi f1ab| I@F»IRt he & Rerein

f fla
O B bR 31 e LT B e
contbe sudkse ahElTe? (ABCEHES-$ 8usetbricalsdoabimetioessayi Ihhibiting
nggngaﬁg¢£gﬂggoﬁgﬂggﬁﬂ&@gns enpl oyed, the age, sex,

wel ght, condition, general health and prior nedica

sto ati.ent bei trea and _li ke
% GEe @Z&tﬁ ?‘9 “?gn‘:ffnger gite gpe tha?ﬂ!% which afp overexpressing
déifploskepiemtonabstit Belesdt 20j0D@ reuapitofdlarﬂd&tob detheare xfoe rkample,
thﬁiortct%@ 19594%' &s' R@%'ﬁﬂﬁk o\feffr?ﬁd %r Tilyf;w@@% I ATCC

|t|on to wat e carrier
.%%Itléﬁ¥ CO‘TE%BF’F%% YoEAR aker §f6¥1*i§%‘1'“8ﬂ Wlﬁ’i’ %ipé’?PT?SIS@PdTEEt?T for
deF-IRe Thekmbai e Gecepits PR iemeddyred S€08ding @ALdnAGers, R., et

ﬁcﬁMﬁﬁl Egkka ﬂmgq%7ga|ntenance of required particle

case of dlsper5|on and by use of
surfactants In nané cases, referable to
i n

iThe) tgan | sehduieg agentGE-TR orPhéépé aionyplers, to a2 cellular

F;Qiloyﬁid%ﬂhtﬂirﬁasﬁal}*@mr%$mﬂﬁ mlndgfg 480050 100d00,000 ¢hoddies FEGE-
orl

R st Lot P RERRER 8 g SR PR P ot pgram (509

M‘hﬁenwmmreé tasekhy| arf @ssay heithcrléaaatrb antilfdyNSBbPhorylation is

(ReRreamlyl Welkdrn! WiGhaar %1@%”@)1 aﬁﬁ@&lfyr %BL&ﬁd nfor tywsme-

nb|nat|o th Er I'nib (Tarceva
R R i 8By 25 B dt esepid i EGfBPAL oFeat
vinadnnvidgmosfFISr§ p}rf:ﬁﬂiﬁe@isli}lmunﬂbl)m heaighg pa BET @ &iri iRactivation of
HHQHﬁﬁle g&rgﬁg?ably i n conbination with genctitabine
(Genk ol | owi ng exanples, figure and
sequence listing are provided to aid the
under st andi ng of the present invention, the true
scope of which is set forth in the appended cl ai ns.
It is understood that nodifications can be made in
the procedures set forth w thout departing fromthe

- spirit of the invention. 25Exanples Cell |ines The

parental cell I|ne used for the generation of a cel
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Bp Vector elenent / DNA segnent 1-26 Unique
restriction sites: SgrAl, Sse83871 27-614 Human
cytomegal ovirus (HCI VIV) pronoter (CW-Prom

woned7ndismg human CW 1E pronoter incl udi ng syariertec/003iss

5' - UTR 615- 641 Linker 642-780 Murine |Ig heavy chain
| eader sequence (Li, signal. gequence intron, L2)
642-686 Li 687-768 Signal intron (SS intron) 769-780

P TR SNy . T .

Hessaniisimg 363 sells ipgémidiog 400000, ter 609,000 naerules 2GBIR 38 Bell in a

| fre@RRRAGRREnIE 8P RLat RkoRvatd Riak LAMKEF um (FCS) when compared to
such an assay without said antibody. Phosphorylation is detected by Western
blotting using an antibody specific for PKB phosphoylated at serine 473 of PKB
(Akt 1, Swiss Prot Acc. No. P31749). Such an assay is described in Example 11.

The term "antibody-dependent cellular cytotoxicity (ADCC)" refers to lysis of
human tumor target cells by an antibody according to the invention in the presence
of effector cells. ADCC is measured preferably by the treatment of a preparation of
IGF-IR expressing cells with an antibody according to the invention in the presence
of effector cells such as freshly isolated PBMC (peripheral blood mononuclear cells)
or purified effector cells from buffy coats, like monocytes or NK cells (natural killer
celis).

The term "complete inhibition of IGF-I mediated signal transduction" refers to the
inhibition of IGF-I-mediated phosphorylation of IGF-IR. For such an assay, IGF-IR
expressing cells, preferably H322M cells, are stimulated with IGF-I and treated with
an antibody according to the invention (an antibody concentration of 5nM or
higher is useful}. Subsequently, an SDS PAGE is performed and phosphorylation of
IGFE-IR is measured by Western blotting analysis with an antibody specific for
phosphorylated tyrosine. Complete inhibition of the signal transduction is found if
on the Western blot visibly no band can be detected which refers to phosphorylated
1GF-IR.

The antibodies according to the invention show preferably a binding to the same
epitope of IGF-IR as antibody 18 or are inhibited in binding to IGF-IR due to steric
hindrance of binding by antibody 18. Binding inhibition can be detected by an SPR
assay using immobilized antibody 18 and IGF-IR at a concentration of 20-50 nM
and the antibody to be detected at a concentration of 100 nM. A signal reduction of
50% or more shows that the antibody competes with antibody 18. Such an assay
can be performed in the same manner by using antibody 22 as an immobilized

antibody.

The term "epitope" means a protein determinant capable of specific binding to an
antibody. Epitopes usually consist of chemically active surface groupings of
molecules such as amino acids or sugar side chains and usually have specific three

dimensional structural characteristics, as well as specific charge characteristics.
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3476- 3795 x-Light chain constant region (C kappa)
3796-4098 Human I g x-l1ight chain pol yadenyl ati on
sequence (C-kappa pA) 4099-4137 Linker 4138-5800

WORWrBHPLs n resi stance 4138-4485 SV40 pronot eCTEBD003165

Prom) incl. 72bp repeat, TATA, SV40 origin 4486-4502
Li nker 5403- 5528 Hygronyci o4B-phosphotransferase
(Hyg) 5529-5535 Linker 5536 5795 SV40 pol yadenyl ati on

\/40 579 |nk 5801-6944
3‘5%?% BT aL 8 BYTETILE A Onp PG, Aoda Tayiged i that the
g dp tbsmeprh)mw rtbe latmbqa Ipgpgeathe Phesetenafddenaturing
S}m@n@_rl gin 6089-6105 Li nker 6106-6672 Murine DHFR
gene (murine DHFR)

. The antibodies according to the invention inhibit IGF-IR phosphorylation of

tyrosine and preferably also PKB phosphorylation of tyrosine to a similar extent.

The antibodies according to the invention preferably downregulate the IGF-IR

profein level in tumor cells and in tumors , e.g. xenograft tumors.

The antibodies according to the invention inhibit preferably the three-dimensional
growth of tumor cells in a colony formation assay as well as proliferation of IGF-IR
expressing cells (e.g. NIH 3T3 cells).

‘The antibodies according to the invention preferably do not inhibit binding of
insulin to insulin receptor in a binding competition assay on insulin receptor

overexpressing 3T3 cells using the antibody in a concentration of 200 nmol/L

The antibodies according to the invention are produced by recombinant means in a
CHO cell which completely fucosylate the antibody. For the protein expression,
nucleic acids encoding light and heavy chains or fragments thereof are inserted into
expression vectors by standard methods. Expression is performed in such CHO

cells, and the antibody is recovered from the cells (supernatant or cells after lysis).

A useful CHO host cell can be produced by a method comprising cultivating a
CHO cell, transfected with nucleic acid encoding an antibody according to the

-invention, under DHFR selection pressure, picking single clones expanding the

clones and selecting a clone producing an antibody with the glycosylation pattern
according to the invention. Preferably cultivation is performed for at least two,
preferably at least three weeks. The CHO cell is preferably a DG44 cell.

The term “CHO cell” encompasses the various forms of Chinese Hamster Ovary |
[{(CHO) cells based on two functionally inactive, preferably deleted, dhfr alleles
{dihydrofolate reductase deficient {dhfr™)). Such dhfr" cells and methods for their
generation are described e.g. in Urlaub, G. et al,, Cell 33 (1983) 405-412; Chasin, L.
et al, Som. Cell Molec. Genpet. 12 (1986) 555-556; Kolkekar, A.S. et al,
Biochemistry 36 (1997} 10901-10909. Preferably the cell is a DG44 cell line. Such
CHO dhfr™ cells can be produced using gamma rays to eliminate the entire dhfr

locus. In non-mutated, wild-type cells, dhfr is an essential enzyme for de novo



WD 2007/ 115814PCT/ EP2007/ 003165 - 23 - Bp Vector

el ement / DNA segnment 6673-6679 Linker 6680-6944 SV40

pol yadenyl ati on signal (Sv40 pA) 6945-7181 Li nker
w@r2a8841 Bacterial origin of replication amtT/EP2007/003165

sel ective marker derived fromplasm d. pUC18

7182-7792 Origin of replicatgon ("pUC origin")

7793- 7939 Li nker 7940- 8847 13- Lact amase gene (Ap(r))

8 1s g %)h{)r{g:zg ! YEIS\S)/A?DIE] ldleéi‘gag A IO\Hs t%glﬁlg%:g%}me] e[gcoded on

plmtieto beded @b ﬁgiosxynantssphectabif mﬁrkcrga@:écl §56 @niplifikefor the

9&%79_58@;9 B PYefeidien BAAH &@aeyen@ Bl Ihek. CARQIL S GANAMSL Tt 44 cells

gsta%lle and! lilr?gf%x%lbllentéﬁg cell]s successfully co-transfected with expression

5 vector(s) for an antibody of human IgG1 or 1gG3 type and the DHFR gene will

possess the dhfr+ phenotype and can readily be selected by culturing the colonies

on media devoid of thymidine and hypoxanthine and optionally containing
methotrexate (MT}E) for amplification.

DG44 cells are well known in the state of the art and e. g. commercial available as

10 cell lines e.g. from Invitrogen Corp.(USA). DG44 cells can grow adherent, in
suspension and/or in serum-free medium. As used herein, the expressions "cell,”
"cell line," and "cell culture” are used interchangeably and all such designations of
CHO dhfr™ cell lines (two deleted dhfr alleles) include progeny. Thus, the words
“transformants” and “transformed cells" include the primary subject cell and

15 cultures derived therefrom without regard for the number of transfers. It is also
understood that all progeny may not be precisely identical in DNA content, due to
deliberate or inadvertent mutations. Variant progeny that have the glycosylation
properties according to the invention as screened for in the originally transformed
cell are included. '

20~ Preferably the CHO dhfr™ cell line is co-ampilified with at least DHFR as one
selectable marker gene. For example a mammalian expression vector containing the
selectable marker(s} and the antibody gene are co-transfected into recipient CHO

cells. The resulting colonies may be selected and colonies exhibiting the expected
phenotype are capable of expressing the antibody. Additional selectable markers are

25 or may not be of a dominant nature. Examples of additional selectable markers for
use co-transfection include adenosine deaminase (Kaufman, R.]., et al., Proc. Natl.

Acad. Sci. USA 83 (1986) 3136-3140) asparagine synthetase (Cartier, M., et al,,
Mol.Cell Biol. 7 (1987) 1623-1628), E. coli trpB gene and Salmonella hisD gene
(Hartman, S.C., and Mulligan, R.C., Proc. Natl. Acad. Sci. USA 85 (1988) 8047-

30 8051), M2 mouse ribonucleotide reductase (Thelander, M., and Thelander, L.,
EMBO J. 8 (1989) 2475-2479), human multidrug resistance gene (Kane, S.E., et al,,

- Gene 84. (1989) 439-446), glutamine synfhetas_e (Bebbington, C.R. et al., DNA
Cloning, Vol. IlII, D.M. Glover {ed.), IRL Press, pp. 163-188, 1987), xanthine

guanine phosphoribosyl transferase (gpt) (Mulligan, R.C., and Berg, P., Science 209

35 (1980) 1422-1427), hygromycin B (Santerre, R.F., et al., Gene 30 (1984) 147-156),
neomycin gene (Southern, P.J., and Berg, P., ]. Mol. Appl.Genet. 1 (1982) 327-341).
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9557-9602 Li 9603-9685 Signal intron (SS intron)
9686- 9696 12 9697-10051 Variable I gGl heavy chain
domai n of I GF-IR anti body (AK18) 10052-10085 Linker

WQ oE3B1581682 Human/ nouse heavy chain hybri d PATEBRI62003165

including the part of the nouse |Ig heavy chain
1-segnent region including-tthe I g heavy chain .
enhancer el enent (part JHS TKO Mbuse | g heavy chain

efﬁ}as@reaam@ ln%{zﬁe}s 4189 alel Bab.g @&%%%%ﬁ?%{fﬁbm&ng

Gl heavy |ncns regl on

)antifi%im"m 08 25 - tPeTeaiay plge CHOY 3¢ll Kzode vector
AHR AL 2 Qvred B4 ated mto the chromosome of the cell at the same locus. Thus,

_the use of only one of the selectable markers as the basis for amplification normally

results in a parallel increase in the copy number of both genes. One particular
selectable marker for use in this way is dhfr which enables the desired amplification
to be obtained through the use of increasing concentrations of MTX
(methotrexate). A second preferred selectable marker is GS which allows
amplification by the addition of methionine suiphoximine (MSX).

The selectable markers are of course under the control of regulatory elements of
DNA s0 as to provide for their expression. In the case of the use of dhfr as a
selectable marker, the regulatory elements are preferably of a viral source, such as
from DNA tumor viruses. Particularly preferred are the use of an SV40 or
adenovirus major late promoter. It is particularly advantageous in this regard to
remove the enhancer element from the promoter thus effectively “crippling"” it. This
modification allows for increased levels of gene amplification at each concentration
of methotrexate selection than would otherwise occur if a strong promoter was
used. In the case of the use of REOmycin as a selectable marker, an example of a

suitable promoter is the mouse metallothionein promoter.

The general methods for recombinant production of antibodies are well-known in
the state of the art and described, for example, in the review articles of Makrides,
8.C., Protein Expr. Purif. 17 (1999) 183-202; Geisse, S., et al., Protein Expr. Purif. 8
(1996) 271-282; Kaufman, R.]., Mol. Biotechnol. 16 (2000) 151-161; Werner, R.G.,
Drug Res, 48 (1998).870-880.

The antibodies may be present in whole cells, in the supernant, in a cell lysate, or in
a partially purified or substantially pure form. Purification is performed in order to
eliminate other cellular components or other contaminants, e.g. other cellular
nucleic acids or proteins, by standard techniques, including alkaline/SDS treatment,
CsCl banding, column chromatography, agarose gel eiectrbphoresis, and others

“well known in the art. See Aus:ibel, F., et al., ed. Current Prbtocols in Molecular
Biology, Greene Publishing and Wiley Interscience, New York (1987).

The control sequences that are suitable for prokaryotes, for example, include a

promoter, optionally an operator sequence, and a ribosome binding site.
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CH3 (alternative splice site deleted) 13505-13967
Human | gGl heavy chai n pol yadenyl ati on sequence (1 gGl
pA) 13968-13970 SgrAl-Linker LUML2.1e-i Transfection

‘waend7/Bsgmrct i on Transfection of the expressi ORCPER®NI/H3165

was carried out with Eugene (Roche 5D agnostics
GrbH). A day after transfectron, D&A4 cells were put
under sel ection pressure consisting of MEM al pha

ol AL B3 B T il s potsdcniin
LsigBRalst ami ne and 20nM Met hotrexate (MIX). After 3
weeks under sel ection pressure, single clones were

m@d&@@l adidl Qs’n‘dﬂ%fhbﬂi;l Hﬁl&-damﬁe@XﬂOEI‘;ﬂﬁéé into aSﬂmQﬁmu a#litfonship
ect

re nce o
ST DR e 8L ekt o et Bhce or
¢ret0hule@dve s epqyehiy bdkeairm %Nélfylzwolﬂ’mrpt@s pleit iisf gxpressed as a
?}Elb:g%gy (glﬁart g QRANGLi AL ;ndchﬁns%éreﬁ@ﬁ %fqﬂé@b@geﬁtmega%ﬁot@ or
u J an ser

RS B PPWF@'&E‘%@ BT AT e SRR IBfgh of the

| saqueEmca lok e ribotdiae bindingsitt tsarparabhydinked tnasodiag sxqoenvedf it is
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according to the invention conjugated to a cytotoxic agent such as a
chemotherapeutic agent, toxin (e.g., an enzymatically active toxin of bacterial,
fungal, plant or animal origin, or fragments thereof}, a radicactive isotope (i.e., a
radioconjugate) or a prodrug of a cytotoxic agent. Agents useful in the generation
of such irﬁmunoconjugates have been described above. Enzymatically active toxins
and fragments thereof which can be used include diphtheria A chain, nonbinding
active fragments of diphtheria toxin, exotoxin A chain (from Pseudomonas
aeruginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin,
Aleuritesfordii proteins, dianthin proteins, Phytolaca americana proteins {PAPI,
PAPIL, and PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria
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officinalis inhibitor, gelonin, mitogellin, restrictocin, phenomycin, enomycin and
the tricothecenes.

Conjugates of the antibody and cytotoxic agent are made using a variety of
bifunctional protein coupling agents such as N-succinimidyl-3-(2-pyridyldithiol)
propionate (SPDP), iminothiolane (IT), bifunctional derivatives of imidoesters;
(such as dimethyl adipimidate HCL), active esters {such as disuccinimidyl
suberate), aldehydes (such as glutaraldehyde), bis-azido compounds (such as bis
(p-azidobenzoyl) hexanediamine), bis-diazonium derivatives (such as bis-(p-

- diazoniumbenzoyl)-ethylenediatnine}, diisocyanates (such as tolyene 2,6-

diisocyanate), and bis-active fluorine compounds (such as 1,5-diflucro-2,4-
dinitrobenzene}. For example, a ricin immunotoxin can be pr.epared as described in
Vitetta, E.S., et al, Science 238 (1987} 1098-1104). Carbon-14-labeied 1-
isothiocyanatobenzyl-3-methyldiethylene triaminepentaacetic acid (MX-DTPA) is
an exemplary chelating agent for conjugation of radionucleotide to the antibody.
See WO 94/11026.

In another aspect, the present invention .provides a composition, e.g. a
pharmaceutical composition, containing an antibody of the present invention,

formulated together with a pharmaceutically acceptable carrier.

Pharmaceutical compositions of the invention also can be administered in
combination therapy, ie, combined with other agents. For example, the
‘combination therapy can include a composition of the present invention with at
least one anti-tumor agent, like a chernotherapeutic agent, a cytotoxic agent or a

prodrug or other conventional therapy.:

A "chemotherapeutic agent” is a chemical compound useful in the treatment of
cancer. Examples of chemotherapeutic agents include Adriamycin, Doxorubicin, 5-

. Fluorouracil, Cytosine arabinoside ("Ara-C"), Cyclophosphamide, Thiotepa,
Taxotere (docetaxel), Busulfan, Gemcitabine, Cytoxin, Taxol, Methotrexate,
Cisplatin, Melphalan, Vinblastine, Bleomycin, Etoposide, Ifosfamide, Mitomycin C,
Mitoxantrone, Vincreistine, Vinorelbine, Carboplatin, Teniposide, Daunomiycin,
Carminomycin, Aminopterin, Dactinomycin, Mitomycins, Esperamicins (see US
Patent No. 4,675,187), Melphalan and other related nitrogen mustards,

The term “cytotoxic agent" as used herein refers to a substance that inhibits or
prevents the function of cells and/or causes destruction of cells. The term 1is

intended to include radioactive isotopes, chemotherapeutic agents, and toxins such
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as enzymafically active toxins of bacterial fungal, plant or animal origin, or
fragments thereof.

The term "prodrug" as used in this ,applicationr refers to a precursor or-derivative
form of a pharmaceutically active substance that is less cytotoxic to tumor cells
compared to the parent drug and is capable of being enzymatically activated or
converted into the more active parent form. See, e.g., Wilman, D.E., Biochemical
Society Transactions 14 (1986) 375-382, and Stella, V.]. et al., "Prodrugs: A
Chemical Approach to Targeted Drug Delivery,” In: Directed Drug Delvery,
Borchardt, R.T. et al., (eds.), pp. 247-267, Humana Press, Clifton, New Jersey
{1985). The prodrugs of this invention include, but are not limited to, phosphate-
comtaining prodrugs, thiophosphate- containing prodrugs, sulfate-containing
prodrugs, peptide-containing prodrugs, D-amino acid-modified prodrugs,
glycosylated prodrugs, PB-lactam ring prodrugs, optionally substituted
phenoxyacetamide-containing prodrugs or optionally substituted phenylacetamide-
containing prodrugs, 5-fluorocytosine and other 5-fluorouridine prodrugs which
can be converted into the more active cytotoxic free drug. Examples of cytotoxic
drugs that can be derivatized into 2 prodrug form for use in this invention include,
but are not limited to, those chemotherapeutic agents described above.

As used herein, "pharmaceutically acceptable carrier” includes any and all solvents,
dispersion media, coatings, antibacterial and antifungal agents, isotonic and
absorption delaying agents, and the like that are physiologically compatible.
Preferably, the carrier is suitable for intravenous, intramuscular, subcutaneous,

parenteral, spinal or'epidermal administration (e.g. by injection or infusion).

A "pharmaceutically acceptable salt" refers to a salt that retains the desired
biological activity of the antibody and does not impart any undesired toxicological
effects {see e.g. Berge, S.M,, et al, J. Pharm. Sci. 66 (1977} 1-19). Such salts are
included in the invention. Examples of such salts include acid addition salts and
base addition salts. Acid addition salts include those derived from nontoxic

inorganic acids, such as hydrochloric salts.

A composition of the present invention can be administered by a variety of
methods known in the art. As will be appreciated by the skilled artisan, the route
and/or mode of administration will vary depending upon the desired results.

To administer 2 compound of the invention by certain routes of administration, it

may be necessary to coat the compound with or co- administer the compound
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These compositions may also contain adjuvants such as preservatives, wetting

10

agents, emulsifying agents and dispersing agents. Prevention of presence of
microorganisms may be ensured both by sterilization procedures, supra, and-by the
inclusion of various antibacterial and antifungal agents, for éxample, paraben,
20 chlorobutanol, phenol, sorbic acid, and the like. It may also be desirable to include
isotonic agents, such as sugars, sodium chloride, and the like into the compositions.
In addition, prolonged absorption of the injectable pharmaceutical form may be
brought about by the inclusion of agents which delay absorption such as aluminum

monostearate and gelatin.

25 Regardless of the route of administration selected, the compounds of the present
invention, which may be used in a suitable hydrated form, and/or the
pharmaceutical éompositions of the present invention, are formulated into
pharmaceutically acceptable dosage forms by conventional methods known to
those of skill in the art.

30 Actual dosage levels of the active ingredients in the pharmaceutical compositions of
the present invention may be varied so as to obtain an amount of the active
ingredient which is effective to achieve the desired therapeutic responée for a
particular patient, composition, and mode of administration, without being toxic
to the patient. The selected dosage level will depend upon a variety of
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pharmacokinetic factors including the activity of the particular compositions of the

- present invention employed, the route of administration, the time of

administration, the rate of excretion of the particular compound being employed,
the duration of the treatment, other drugs, compounds and/or materials used in
combination with the particular compositions employed, the age, sex, weight,
condition, general health and prior medical history of the patient being treated, and
like factors well known in the medical arts.

The composition must be sterile and fluid to the extent that the composition is
deliverable by syringe. In addition to water, the carrier preferably is an isotonic

buffered saline solution.

Proper fluidity can be maintained, for example, by use of coating such as lecithin,
by maintenance of required particle size in the case of dispersion and by use of
surfactants. In many cases, it is preferable to include isotonic agents, for example,
sugars, polyalcohols such as mannitol or sorbitol, and sodium chloride in the
composition.

- Preferably a completely fucosylated antibody according to the invention is useful

for the treatment of NSCLC (non-small cell lung carcinoma), preferably in
combination with FErlotinib (Tarceva®), for the treatment of breast cancer,
preferably in combination with Herceptin® {Trastuzumab), and pancreatic tumors,
preferably in combination with gemcitabine {Gemzar®).

The following examples, figure and sequence hsfing are provided to aid the
understanding of the present invention, the true scope of which is set forth in the
appended claims. It is understood that modifications can be made in the
procedures set forth without departing from the spirit of the invention.

Examples

Cell lines

The parental cell line used for the generation of a cell line for recombinant IgG
expression is a Chinese hamster ovarian {CHO) cell line, CHO-DG44 (Flintoff,
W.F. et al.,, Somat., Cell Genet. 2 (1976} 245-261; Flintoff et al., Mol. Cell. Bicl. 2
(1982) 275-285; Urlaub, G. et al., Cell 33 (1983) 405-412; Urlaub, G. et al., Somat.
Cell Mol. Genet. 12 (1986) 555-566). CHO-DG44 cells have lost both endogenous
loci for the enzyme Dihydrofolate Reductase (DHER).
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CHO-DG44 cells were grown in MEM alpha Minus Medium (Gibco No. 22561),
10% dialysed FCS {Gibco No. 26400-044) and 2 mmol/L L-Glutamine, 100pM
‘Hypoxanthin, 16uM Thymidin (HT sapplement).

Plasmids

The expression sysfem comprised the CMV promoter and is described in table 1. As
antibody an antibody against IGF-1R (W02005005635; AK18 or AK22) was used.

Table 1
Bp Vector element / DNA segment
1-26 Unique restriction sites: SgrAl, Sse83871
‘27-614 Human cytomegalovirus (HCMV) promoter (CMV-Prom)
including human CMYV IE promoter
including synthetic 5°-UTR
615-641 Linker ,
642-780 -Murine Ig heavy chain leader sequence (L1, signal sequence
' intron, L.2) :
542-686 L1
687-768 - Signal intron (SS intron)
769-780 L2 '
781-1105 Variable k-light chain domain of IGF-1R antibody (AK18)
1106-1140 Linker )
1141-3134 Human/mouse K-light chain hybrid intron 2
2433-2913 K-enhancer fragment
3135-3475 Linker :
3476-3795 k-Light chain constant region (C-kappa)
3796-4098 Human Ig x-light chain polyadenylation sequence (C-kappa pA)
4099-4137 Linker
4138-5800 Hygromycin resistance
4138-4485 SV40 promoter (SV40 Prom) incl. 72bp repeat, TATA, SV40
origin
4486-4502 Linker
5403-5528 Hygromycin-B-phosphotransferase (Hyg}
5529-5535 | Linker
5536-5795 $V40 polyadenylation signal (SV40 pA)
5796-5800 Linker ' :
5801-6944 Murine dihydrofolate reductase (DHFR)
| 5801-6088 SV40 promoter (SV40.Prom) incl. 72bp repeat shortened, SV40
| origin
6089-6105 Linker .
6106-6672 Murine DHER gene (murine DHFR)
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Bp Vector element / DNA segment
6673-6679 Linker '
6680-6944 SV40 polyadenylation signal {(SV40 pA)
| 6945-7181 Linker _

7182-8941 Bacterial origin of replication and selective marker derived from
plasmid pUC18

7182-7792 Origin of replication (,,pUC origin“)

| 7793-7939 Linker

7940-8847 B-Lactamase gene (Ap(r))

8848-8941 Linker

8942-9529 Human cytomegalovirus (HHICMV) promoter (CMV-Prom)
including human CMYV IE promoter
including synthetic 5’-UTR

9530-9556 Linker _

9557-9696 Murine Ig heavy chain leader sequence (L1, signal sequence
intron, L2)

9557-9602 L1

9603-9685 Signal intron (S8 intron)

9686-9696 L2

9697-10051 Variable IgG1 heavy chain domain of IGF-1R antibody (AK18)

10052-10085
10086-11682

11683-11909
11910-13504

11910-12203
12594-12638
12757-13086
13184-13504
13505-13967
13968-13570

Linker

Human/mouse heavy chain hybrid intron 2

including the part of the mouse ig heavy chain j-segment region
including the Ig heavy chain enhancer element (part JHs, JH,)
Mouse Ig heavy chain enhancer element

Linker :

Human IgGl heavy chain constant region (CH;-Hinge-CH,-
CH3) |

CH1

Hinge

CH2

CH3 (alternative splice site deleted)

Human IgG1 heavy chain polyadenylation sequence (IgG1 pA)
SgrAl-Linker

Example ]

Transfection and Selection

Transfection of the expression plasmid was carried out with Fugene {Roche

Diagnostics GmbH). A day after transfection, DG44 cells were put under selection
pressure consisting of MEM alpha Minus Medium, 10% dialysed FCS and 2
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mmol/L L-Glutamine and 20nM Methotrexate (MTX). After 3 weeks -under
selection pressure, single clones were picked from the plate and ekpanded.

Supernatants were collected and the presence of the antibody was analyzed with a
human IgG-specific ELISA. Subclones were further expanded and analyzed for
specific antibody production.

Clones were adapted to growth in suspension culture and.serum-free medium,
HyQ SFM4 CHO-Utility (HyClone #5H30516) containing 20nM MTX. In paraliel,
the glycopattern profile was determined. Subclones were selected providing
defucosylation of 2.0% or lower ( referring to total molar oligosaccharide amount).

Example 2

Cultivation and Purification

3x10° cells were grown in 125ml shake flasks (Corning) filled with 30m! medium at
37°C, 5% CO2, 100rpm for 10 days. Cell density was measured by CASY Counter
and supernatant was taken for determination of antibody concentration by protein
A affinity chromatography. About 20ml of each supernatant was purified for
further biochemical characterization by Protein A chromatography {equilibration
with PBS, wash with 25mM sodium citrate buffer pH 5.2, -elution with 100mM
sodium citrate buffer pH 2.8, CIP with 10mM NaOH).

Example 3
Analysis of glycostructure of antibody

Purified antibody material was analyzed by Liquid Chromatography/Mass
Spectrometry (LCMS) Peptide map analysis. Samples were reduced (0.4M
TRIS/HCl, 8M Guanidine/HCl, pH 8.5, DTT (3mg/ml), carboxymethylated
(iodoacetic acid) and cleaved with trypsin. The peptide — glycopeptide mixture was
separated with RP-HPLC and analysed online with electrospray mass spectrometry.
The m/z spectra of the glycostructure containing peptide were integrated, the

results are given in Table 2.

Table 2
Relative amount of glycosylation variants

Clone No. GO [%] G1[%] |G2[%] |NonFuc[%] | Man'[%)]

1 38,4 51,4 10,2 0,1 0,5

2 44,3 47,6 8,1 0,1 0,6
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Clone No. GO [%!] G1 [%] G2 %] NonFuc[%] | Man' [%)]
3 2,8 48,7 8,5 0,2 0,8
4 492 43,6 7,2 0,3 1,2
5 62,7 33,0 4,3 0,6 1,0
6 60,4 35,5 4,2 0,5 1,2
7 40,4 49,8 9,8 0,3 0,6
8 46,9 45,9 7,3 0,3 1,1

Man: High Mannose structures bearing four and five mannose residues
respectively.

GO, Gl1, G2: reduced heavy chains with fucosylated biantennary complex type
carbohydrate with 1, 2 or 3 terminal galactose residues.

nonFuc: reduced heavy chains with bilantennary complex type carbohydrate

withqut fucose.

The CHO cell line clone 5 (hu MAb<IGF-1R>B1-4E10_9-16) was deposited, under
the Budapest Treaty on the international recognition of the deposit of
microorganisms for the purposes of patent procedure, with Deutsche Sammlung
von Mikroorganismen und Zellknituren GmbH (DSMZ), Germany, on June 21,
2006 under Accession No. DSM ACC 2795.

The media used for cultivation of the different clones were obtained from Hyclone
(HyQ SFM4 CHO-Utility, used for clone 4-6) or Sigma {C-8862 used for clone 1-3
and 7).

LCMS peptide map analysis was performed by integration of the specific ion
chromatograms of all charge states for all glycopeptides.

Bisecting GlcNa¢, NGNA und and high mannose were determined in same

manncr.

Bisecting GlcNac and NGNA were not detectable. Thus the amount of NGNA is
0.5% or lower, and is also 0.1% or lower. The amount of bisecting GlcNac is also

0.5% or lower, and 0.19% or lower.

An exemplary calculation of glycosylation is shown in Table 3 (Table 3a: clone 3,
Table 3b: clone 5; peptide comprising asn298, named H27).
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glycosvlation (clones)! Aréa z32 Area z=3 ea {2=4
- SumK&LG4 anpunt [/0] G ¢ 0 0 0,0
H27_G1_1iNGNA 0 0 0 0 0,0
H27_G2_1NGNA 0 0 0 0 0,0
H27_G2_2NGNA 0 0 0 0 0,0
H27_G3_1NGNA 0 G 0 0 0,0
H27_G3_2NGNA 0 0 0 0 0,0
G0 minus GicNAc and
minus Man 0 . 57 0 57 2,0
GO0 minus GicNAc 330 0 0 330 11,7
1 minus GicNAc 208 0 0 208 7.4
Mans . 22 0 0 22 0,8
G0 minus Fuc 0 0 5 - 8,2
G1 minus Fuc 0 0 0 .0
Mangd ] 0 0 6.0
tow@l 3 2833,15 100,00
rel. arnount of glycostructures with NGNA 0,07
rel. amount of glycostruciures with Galactoses (G3 und G4) 0,0
rel. amount of high mannose 0.8
Rel. ameount of G0 minus Fuc and
G1 minus Fuc o ’ g2
Sum GO 424
Sum Gi 48,2
Sum G2 8.4
Total Sum 99,0

Related to 100 % G0-1-2

-G 42,8
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G1 487
G2 8,5
Sum without Man g9g.2
Sum G0/1 minus Fuc 0,2
Relative amount
without Fuc G6,2

Area: peak area

H27_ GO — H27_G4: Glycopeptide H27 (containing Asn298) with fucosylated
biantennary complex type carbohydrate with x-terminal galactose (e.g. G4 with 4

galactose units)

Relative amount without Fuc: percentage of Fuc related to all G0, G1, G2 without

mannose(4 and 5) glycostructure (high mannose).
H27_GI_INGNA - H27_G3_2NGNA: Glycopeptide H27 {containing Asn298)

with fucosylated biantennary complex type carbohydrate with x-terminal galactose

units (e.g. G2 with 2 units) bearing one to two N-glycolyl-neuraminic acids.

Relative amount without Fuc: percentage of Fuc related to all GO, G1, G2 without

mannose(4 and 5) glycostructure (high mannose).

Table 3b
Exemplary calculation of glycosylation (clone5}

Area z=2 Area z=3 Area z=4 Sum rel. amount [%]

Go" 1108 318 0 1426 43,8
Gt" 579 318 0 897 27,6
Gz2" 687 71 0 139 4,3
Gav 0 ) 0 ) 0,0
G4" 0 0 9] 0 0,0
G1_INGNAT 0 0 0 0 0,0
G2_1NGNA“ 0 0 0 0 ¢,0
G2_2NGNA® 0 0 0 0 0,0
G3_1NGNA? c . 0 0 0 0,0
G3_2NGNA? R 0 0 0 0,0
GO-GicNAc-Man™ o a5 0 95 2,9
GO-GicNAc™ 485 0 0 485 14,9
G1-GlcNAc” 159 0 0 159 4.9




0,0 GL_INGNAzi 0 00 0 0,0 & INGNNV) OO O0O0O0O,O0
62 2NGNA2) 0 0 0 0 0,0 GB_lNGNAlO 00O00O00
G3_2NGNAI) 0 O
WO 2007/115814 PCT/EP2007/003165
98 -
Area 2=2 Area z=3 Area z=4 Sum rei. amount [%]
Mans” 32 0 32 1,0
GO0-Fuc” 11 0 0 11 0,3
Gi-Fuc” 9 0 0 g 0,3
Mand™ 0 0 ) 0 0,0
Total -3253,88 100,00
Go i 62,7
Gi ' 33,0
G2 - 4.3
giycosiruciures without fucose 0,6
glycostructures bearing NGNA 0,0
. | glycostructures bearing additional hexoses (G3+G4) 0.0
high mannose giycostructures 1,0

Y fucosylated biantennary compley type glycostructure with x-terminal galactose (0,
1, 2, 3 and 4 respectively)

% fucosylated biantennary compley type glycostructure with x-terminal galaciose (O;
1, 2, 3 and 4 respectively) with additional n-glycolyl neuraminic acid residues

% fucosylated biantennary compley type glycostructures (mainly artefacts of the
method)

% high Mannose structures bearing four or five mannose residues respectively

> non-fucosylated glycostructures

Example 4
Determination of antibody mediated effector functions by anti-IGF-IR HuMAbs

In order to determine the capacity of the generated HuMAb antibodies to elicit
immune effector mechanisms, antibody-dependent cell cytotoxicity (ADCC)

studies were performed.

To study the effects of the antibodies in ADCC, DU145 prostate cancer cells (HTB-
81 ATCC; 1 x 106 in 2 to 4 ml RPMI-FM) expressing IGF-IR were labeled with 1 ul
bis(acetoxymethyl) 2,2':6'2"-terpyridine-6,6"-dicarboxylate (BATDA) solution for
25 minutes at 37°C-inr a cell incubator. Cells were washed four times with 10 ml of
RPMI-FM and spun for 10 minutes at 200 xg with brake. Afterwards, cells were
adjusted to a concentrations of 1 x 10° cells per ml. 5,000 cells were plated per well
in a round bottom plate corresponding to a volume of 50 pl. HuMAb antibodies
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0 00,0 GOG cNAC-Mare 0 95 0 95 2,9 D-GcriAc3) 485
0 0 485 14,9 Gl-Gcl4AcJdi 159 0 0 159 4,9 W
2007/ 115814PCT/ EP2007/ 003165 - 28 - Area z=2 Area

wo2007ALBe: 7=4 PCT/EP2007/003165

-20_

were added at a final concentration ranging from 25-0.1 ng/ml in a volume of 50 ul
cell culture medium. Subsequently, 50 ul of effector cells, PBMC freshly isolated

- from whole blood or purified effector cells from buffycoats, were added at an E:T

ratio in the range of 25:1, The plates were centrifuged immediately for 1 minute at
200 xg with brake, and incubated for 2 hours at 37°C. After incubation the cells
were spun down for 10 minutes at 200 xg and 20 11l of supernatant were transferred
to an Optiplate 96-F microtiterplate. 200 pl of Europium solution (at room
temperature) were added and the mixture was incubated for 15 minutes on a
shaker. Resulting fiuorescence was measured in a time-resolved fluorometer using
the EU-TDA protocol from Perkin Elmer.

The magnitude of cell lysis by ADCC is expressed as % of the maximum release of
TDA from the target cells lysed by detergent corrected for spontaneous release of
2,2":6',2"-terpyridine-6,6"-dicarboxylate (TDA) from the respective target cells. As
reference standard of an antibody showing “no ADCC” is used a (monoclonal)
antibody against KLH (keyhole limpet hemocyanin) of the same IgG type or an IgG
mixture isolated from about 35.000 donors (“Redimune”). A 75%' fucose free
antibody against IGF-IR was used as positive control. An antibody according to the
invention showed a TDA release which is within 3xSD of the TDA release of the
standard antibody (Fig. 1).

Example5 - o
Determination of the affinity of anti-IGF-IR antibodies to IGF-IR

Instrument: BIACORE® 3000

Chip: CM5
Coupling: amine coupling
Buffer: HBS {HEPES, NaCl), pH 7.4, 25°C

For affinity measurements anti human FCy antibodies (from rabbit) have been
coupled to the chip surface for presentation of the antibody against IGE-IR. IGF-IR
extracellular domain was added in various concentrations in solution. Association
was measured by an IGF-IR-injection of 3 minutes; dissociation was measured by
washing the chip surface with buffer for 5 minutes. The affinity data for antibodies
18 and 22 are shown in Table 4.
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Sumrel. anount [/(4 Mane) 32 0 0 32 1,0 GO Fue 11 O
0

0 11 0,3 Gl-Fuch) 9 00 9 0,3 Mane 0 0 0 0 0,0 Total
WO 2007/115814 P€TEP2M71003165
-30 -
Table 4
Affinity data measured by SPR (BIACORE® 3000)
| Antibody | ka(1/Ms) | kd (1/s) KD (M)
18 1.49x10° | 1.03x107 | 6.95x 107"
22. 147x105 | 964x10° | 6.56x10™"°
Exampie 6

Inhibition of IGF-1 and IGF-II binding to tumor cells expressing JGF-IR

In order to determine the ability of the antibody of the invention to block binding
of the ligands IGF-I and IGF-II to the IGF-I receptor (IGF-IR), competition
experiments with radicactively labeled ligand peptides were performed.

Human tumor cells (HT29, NCI H322M, 0.5 to 1 x 10°/ml) were plated in RPMI

1640 medium (PAA, Cat. No. E15-039) supplemented with 2 mM L-Glutamin, 1x

non-essential amino acids (Gibco, Cat. No. 11140-035), 1 mM sodium pyruvate

{Gibco, Cat. No. 11360-039) and 10% heat inactivated FCS {PAA, Cat. No. Al5-

771). Six bottles in the T175 format were inoculated with 20 ml cells in the
respective medium for each experiment and cultivated for two days at 37°C and 5%

CO; to obtain confluent cell monolayers.

To collect individual cells, 2 ml of 1x Trypsin/EDTA (Gibco, Cat. No. 25300-054)
per T175 flask were added and detachment of cells monitored with a Zeiss
Axiovert25 microscope. The cells were collected and medium with 10% FCS as
described before was added to a total volume of 50 ml. Cells were retsolated by
centrifugation for 10 minutes at 1000 rpm (Heraeus sepatech, Omnifuge 2.0 RS)

* and resuspended in 50 ml of binding buffer (120 mM NaCl, 5 mM KCl, 1.2 mM

MgSQO;, 1 mM EDTA, 10 mM D(+)glucose, 15 mM NaAc, 100 mM Hepes pH 7.6,
1% BSA). Cells were counted, reisolated by centrifugation and adjusted with
binding buffer to 1 x 10°celis/ml. '

I'®.labeled IGP-1 and IGF-II peptides {Amersham, ~2000 Ci/mmol, Cat. No.
IM172 and IM238), solubilized in 0.1% CH3COOH, were diluted in binding buffer
to a final activity of 4 x 10° counts/ (minute x ml). 75 pl of antibody at the specified
concentrations together with 25 pl of predituted I'*-labeled IGF-I or IGF-II peptide
was. added to 200 pl of cell suspension and incubated for 3,5 h at 4°C. Cells were
reisolated by centrifugation for 5 minutes at 2000 rpm (Eppendorf, 5415C) and
supernatant removed. After washing two times in 1 ml binding buffer, cells were



10

15

20

25

30

3253,66 100,00 @GO 62,7 01 33,0 02 4,3
gl ycostructures w thout fucose 0,6 glycostructures
beari ng NGNA 0,0 gl ycostructures bearing additi onal

whzeosssi4( 03+04) 0, 0 hi gh mannose gl ycost r uc PUEEB2047/@3165

fucosyl ated bi antennary conpl ey type gl ycostructure
with x-term nal galactose (8;-1, 2, 3 and 4
respectively) fucosylated bi ant ennary conpl ey type

'grle d.lcsﬁg’ ﬁ espegl{ VY:‘)I%?I l%l.ﬁ{er &gé traqg%erre 0 scfngflatlldn gdbes The

t1ona
rﬂmmmpﬁrashfaéﬁ!‘ct p@@d@lb@@d 18)th¢ Eﬂlldgyfh%ctrectpmrammn@rlgﬁd on

CO R ndyRfnedrycostructures (mainly artefacts of the
nmet hod) 4) high Mannose structures bearing four or

nmnnpse r.esi due ect.i,vel 1y
n'i(’)ihe gerage e valae for fgog?f ilgt s 3 ?\{%’}V%g%at%?bée ﬁlhlbltlon for IGF-
Il binding could be observed

Example 7
Antibody competition assay for IGF-IR binding

For an epitope mapping of anti-IGF-IR monoclonal antibodies a similar format as
for affinity measurement (Example 5) was selected, but IGF-IR was pre-incubated
for at least 0.5 hours at RT with the antibody in solution. This mixture was injected
and IGF-IR binding (or inhibition) was detected. This assay allows measuring the
reciprocal inhibitory activity of monoclonal antibodies for IGE-IR binding. It was
found that the antibodies of the invention compete for binding to IGF-IR with
oIR3, an antibody which is known to bind to aa 217-274 (Gustafson, T.A., and

' Rutte;, W.J., ]. Biol, Chem, 265 (1990) 18663-18667).

Example 8§
Inhibition of IGF-] mediated phosphorylatien of IGF-IR and Akt/PKB

In order o determme the ability of the antlbody of the invention to inhibit
activation and phosphorylation of the IGF-I receptor (IGE-IR), competltlon
experiments were performed with IGF-I peptide and subsequent Western blotting
analysis with antibodies specific for phosphorjriated tyrosine,

Human tumor cells (HT29, NCI H322M, 5 x 10*/ml) were plated in RPMI 1640
medium (PAA, Cat. No. E15-039) supplemented with 2 mM L-Glutamin, 1x non-
essential aminoacids (Gibco, Cat. No. 11140-035), 1 mM sodium pyruvate (Gibco,
Cat. No. 11360-039) and 0.5% heaf inactivated FCS (PAA, Cat. No. A15-771). For

determination of 1Csp values, 12 weli plates were inoculated with 1 ml cells in the

- respective medium for each experiment and cultivated for two days at 37°C and 5%

CO..

After 48 hours of cultivation with low serum medium, the medium was carefully

removed and replaced by different concentrations of antibody diluted in the

- respective medium. After 5 minutes incubation at 37°C and 5% CO, IGF-1 peptide

was added at a final concentration of 2 nM and cells were again incubated for 10



10 -

15

20

25

30

Det erm nati on of anti body nedi ated effector functions
by anti -1 G- 1R HuMAbs In order to determ ne the
capacity of the generated HuMAb anti bodies to elicit

WO RPIAESSHES f ect or nechani sms, anti body- depend@GT/EEWBT/003165

cytotoxicity (ADCC) 15studies were perfornmed. To
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kd (Vs) KD (M 18 1.49 x 105 1.03 x 10-7 6.95 x 1043
22 1.47x 105 9.64x 10-5 6.56x 10-10 - Exanple 6
5Inhibition of 1G-—-1 and IG--H binding to tunor cells

wezprassiing | G—-1R In order to determ ne thePabiEPeaoy/e03165

of the antibody of the invention to bl ock binding of
the ligands IG~1 and | G- LI33to the |G~ 1 receptor
(IG-1R), conpetition experinments with radi oactively
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resuspended in 1 m binding buffer and transferred to

scintidlation tubes. The anpbunt of radioactive
gﬁ‘%@@ound to the cell surface receptors was
nidgbitien oDinswindynding td 3T3-oellscapressing human insufingreceptor
average I C 50 value for antibody 18 is 0.3 nM No
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ve
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a radioactively labeled ligand peptide.

3T3 cells (1 x 10°/mi) expressing recombinantly high numbers (>10°) human IR
were plated in MEM Dulbecco medium {DMEM) with high glucose (PAA, Cat. No.
E15-009) supplemented with 2mM L-Glutamin (Gibco, Cat. No. 25030-024) and
10% heat inactivated FCS (PAA, Cat. No. Al15-771). Six bottles in the T175 format
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detection of phosphorylated Al ct/PKB an anti body with
specificity for 25phosphoryl ated Ser473 (Cell
Signal l'ing, Cat, No. 9271) was applied. It was found

wWa tnarwetd body 18 can inhibit 1 G--1 nedi at ed PCT/EP2007/003165

phosphoryl ation of I1GFIR and PKB with an 1 C50 of 0.6
nM Lunata | nduction of antizpody nedi at ed
downr egul ati on of IGFIR|n V|tro 30In order to
t c a he
AR5 cahiech@hods AL IIRNS Bt TS0, By oo

tqn@%megenme@m @A @:a g\éqtram For determmauon of ICso
WRhfe€ 12108 el gveérlﬁbéiﬁdtéd wﬁhh hFL B aRaedpbitie medlum for

ant, bodi.es we 2 Cat .

e, BOgERnt F SRR o vt o TP 4k o

11360-039) and 10% heat i nactivated FCS ( PAA, Cat

Nefter ABshonizs pf cttivatisacwith Frovbraninomediomi gat wediumpwagedarefully

pﬂearoeedNaﬁdlﬂagrae@@b?ddlm&m totlen@Ridrs d)fnaﬁtlb%d diluted in the
res ective nedi % or each %ng% $ent and tjvate

Besijvey g, Cals sverp dRedhe Bt ¢ conditions
aam‘uﬁamleﬂ yboenbhe dicdinon mep tarefadly loymaobiefl fogragpitation and 100 pl of

Sr@x"s 'B@Fflexoﬂ% Qcideﬂ%k %HXF%B/PH%?es Hhe 15 ERENACY S M

two con was repl aced b

err? Togt. By et S AR 0P RN AT b TN epl O Complete™
coters inhibitb)o dbhe( AR bere GewoljeingsingCGatell shaper(Rbiing, CatNo.

Cfﬂlb)s an¥F LRl c@ﬁ t ﬁgrts?e%ré?? %%néo{‘}' g%tn%p guﬂep d(;;e;ﬂi géﬁ%&ents

ates were ta I 0OCess
Wﬁereeoveézbm@a%ﬁlaa@eﬁéom@ PdRHLeS, atﬁﬁ@%m enﬁ 4%s( Eppendorf

C@hﬁfﬂi d yélERWQM&dxaHYof&ﬁ@ |szﬁ;§’érhﬂ£htarﬂ£§ aHAed Ité\zsafr,aeﬁm sample

| 1
TR Ko, (ATBbTRC" FOPSisepbtonL b o TR, the refaining
Tauptmaany ofediysald iRt a EFarifyingospp (0D, mipoteslae i HY06)rpm

peanit £as %%:;{;Béfgiet P of FEntR)d MﬁitQG@QR%ﬂ%ﬁd%t@Q{) anta

e e PP lastee it MR 0 TR B4 e Pl S MADY). Afer

Cehourb iagisetid:s awtiCeinr e rmstaey Bypepdorf redctigatiben2¥ o Prbein G
r‘@ggﬁ‘%ﬁ%ﬂatbéxﬁ% g%#é?maﬂ{‘ 105@};:%?% td?i?N(? u 9? r(}??g épt added

riglowed by |apgthgy w@ewwt%?fel éeﬁanahrie@r Blgﬁ eraés PA@Ebound
aariﬁlbb&ya ﬁf’c&ﬁk@ﬁxﬁl&eﬁwﬁﬂeﬁé’dﬁ@ib LD r{@R@nute at 2000 rpm

N( T hl ei_.cher &Sc
BESE) R B s e I BT o iy o
shritonfX16101. gkfter @é.ﬂmg thebesls igdmemmllr sample buffer, cellular proteins
Bigt e&pm{eagb@%oscﬁegl\m &ensfzglrsa 4ap Irieeeuarase membrane

| ERETRANT . B SRRl i 1o 0TI G e pern-

Idsginghan 24 hours after addition of the antibody was
observed Exanpl e 10 251 nhi biti on .of insulin binding
&FE&H&&&X@&&Q}%‘ Q&Hlidsmmpﬁé&” fAnk ELSRY O(EatNB 05-321,

order o determne whether the antj body of
| AN QTOYnEPBRIRLOBIHE nd O hs 0% n s {Hie  determine
| pimsp}nmyheme pitetus ( bR) jmmongeirified oDGBARer Forenlies déedcion of

SESOAIPAH DAOSSIL B o 1 i o

rRRsHATHated Sgr47P dhelhbiapding. Cs ahapERed30 wer e
pl ated i n MEM Dul becco nedi um (DI\/EI\/p wi th high
gt wee 9BsefFelAhatGhie AKNPKBEG badb)wvnstngapl antwtsidaliihg Bathway of

S R 50t e o

bottles in the T175 for mat

2007/ 115814PCT/ EP2007/ 003165 - 34 - were inocul ated
with 20 mMl cells in the respective nediumfor each
experinment and cultivated for two days at 37C and 5%
CO2 to obtain confluent cell nonolayers. To coll ect

i ndividual, cells, 2 m of |x Trypsin/EDTA (G bco,
Cat. No. 25300-054)
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per T175 flask were added and detachnent of cell's
nmonitored with a mcroscope. 5 The cells were
coll ected and mediumw th 10% FCS as descri bed before

WO3e074tded to a total volunme of 50 ml. Cell s Pa@EL2067/603165

rei solated by centrifugation for 10 m nutes at 1000
rpm and resuspended in 50 m3gef binding buffer (120
nmM NaCl, 5 niMKC, 1.2 mM MgSO4, 1 mM EDTA, 10 rith4

Déﬁggy %e&f? ng%?ter{Hglo lﬁﬁg%’“}"%‘( g%h;'?&%ﬁgg at cogtenjfraouons up {o

49 5Nigat i on and adj usted 10with bi nd| ng buffer to
1 X 106 cells/m. I 125-1 abel ed insulin peptide
Cat . . I ML66, -2000 O/mnol)

ﬂ@@ﬁ& éﬁ-gc fbﬁ%o&aécgg@%wgz%gm L840, pi ndi ng

ﬁgunt s/(m nLéHerrfL) 75 ul of antibody together with 25
umsprsyyese indyeesldn nnde maige A Beated onepMideiligntaenerntrgons
260 thdl andbode! df ﬁﬂdSﬁﬁ&ﬂicﬁﬂ Z4f hﬁl&ls At itheGyent 1155: tumors were

Céé%?{%@&& r3k Q&né%?mf% er h%ul E)eegl fC%[d f)'r‘sm ft%r was ggded

were rei at ron mnu

at>0p0d Glepgsrathnd: b—’tﬁb@% htlrr%gGﬁ"éwW/ealycmla &% Triton-X100,
WEGRIA M GNAFYWO i RRSV G, 1 (Leitk NRjmdi, mnﬁﬂ@tm gmtsa%k krhit¥Rr &1 mM

BT i ol MRe- Hihhie Gt PR ang Pty Ssea

y mixed with

péptthayénp bt hoondgesate ehfier solubiicmg tiectisstcoios 1vasnutes on ice,

nﬁmum@ @:a eﬁs %i-enitérﬂdv@& iy Qemﬂgﬁ&n fof ABNBinkes ldt 5000 rpm
nﬁt@f @}dé aﬁt the anti d%h he i nvent] on does

PHIBEG G o Ef@tﬂlf} FPNCERIER PN QS thiygamples

| Wsst,deitdmllr&ideﬂﬂﬂhc MExanRCA™ ReagdNts (Pidrad)bid Iyeie boffer was added

TR AL QDR PRRROTE Bk ffled 48 ox g
o%antﬂlfebvffﬁ& anE| %(V’Vb@tlﬁthle%frfngﬁtqs d¥Frofeppiated) hry Wa%-PAGE

detder phapdetrddn td‘leaabﬁﬁﬂﬁahﬂ&sd Ghiethblah@ aM@ROURAN tHXE 85,

tipo t he LNy entlon
LSRR R 0, LS 0, 60, g
V\ﬂ’S’Clﬁ@ FFMdCb?ﬁ éamﬁr@ﬁ rﬁtmedmlqggs APrNY s$cs7 WA thas used to

phesphorytati on-state specific antibodies. 3T3 cells
(ATCC CRL 1658) transfected with IGF-1R

04cel | s Pi e 0
Dedy Hefiriepl it e SR e isVasion g donespitain dependent
NEvre@sﬂ Qfé@E-éR ﬂmrdls with(aDivERnated ER50 kb6 glslkg ose obiRaved.
Cat No. E15-009) supplenented with 2mM L-G utanmi n
i 1at No. 25030-024) and 0.5% heat inactivated

(
F AA,.. .Cat -771) or human tunor cells (HT29,
NG 2‘5’!9?“‘8“%‘1?%? T“F?“%PM 1640 nmedi um (PAA, Cat No.

E15- 039) supplenented with 2 mML-Jutamn, |Xx
nbire effsste of ertibodyrilAonyivei was inveBGgated(t@ ibdwsingatNgs in athymic

1341 0n 23 Ejiiaorcimg% QDAL P Yy R eH(l@aQ (}?322§?N|§@LC cells were

11360- 039 % heat i,nactiv
LBV Jgﬁ‘g‘Fr yoh rwa{ PW@PS?@G%}S Je\geekﬁd%mmw nu
pinict dsuine . For tioat yhuapesd, Wxt 19° H3zkMcell$ weierconbentrated in 100pl

r r nt d
SRR RS R OB DR ORI U] R e
dalegted dpio thenrieht Mauksef v o ubmeh Eolagi was welsulated by
aaeshihg Yurﬁ@nm\(ﬁﬁtewdntheﬂaéra&edaﬁpérsdﬂuﬁie&i @kk according to the
%g&%&” tf{r%e;h%ilauegf %11518 gg gl“fr’rogo%%]é D Ec@ ef:n{n%scg'%%lté clar Agents
cddiatiraerofedis ﬁgﬁﬁéﬁ apipw) @Jmm@nﬁ@&iea molmcabaws@mf |Gancer
[ CRERVRHerDReRSIRI30 AL 1991) ARere1@hdR voRimeC] Sh i@h)2).
was added plgr vel | (5%)rr1\/| Hepes pH 7. 2, g? I/lrri\%ihl\lab(g”{&lh))
I naM 10 EGTA, 10% gl ycerol, 1% Triton-X100, 100mv

NaF, 10 mM Na4P207, Conpl et eTM protease inhibitor).

The cells were detached using a cell scraper

(Corning, CatNo. 3010) and well contents transferred

to Eppendorf reaction tubes. Cell fragnments were
rermved by centrlfugatl on for 10 m nutes at 13000 rpm
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~Exanple 12 Induction of receptor down-regulation in

H322M xenogr aft nodel s Tunors were induced in nude
mce and tréated once with different concentrations

W@RroorAEBSHENt | body of the invention. 24 hours RETEP2007/003165

treatnment the tunors were extracted and honogeni zed
under liquid nitrogen. Col d3fFysis buffer was added
(50mMM Hepes pH 7.2, 150 nM NaCI 1nM EGTA, 10%

?M@fgl afl{&éhisf et em Ot ease hI%I'-_)bl él-OdrH}{I/ Iﬂg %tl‘fé‘q was
Poveiad pith ith ecqyier clasgt of fbe ﬁenlnﬁi’o?dxw&w&m& imgdpubled valumes.

anembRovepsBabyedTh pRde Witdastdescribbd@bave. AfEFBiimors had grown to
%)nng\%ga%gtvﬁ um/é\fotf“:iﬁ%ilgql lflxglfele \I‘V%I qr%rar{EeE t %trz\aﬁ‘;é% oenef ryosuégmﬁs once a
ceerkrwithug A6 and 6.8F mgoOkgpfantibodpes cpamgnvqﬁnswmnz w1th 12,

(Eppaa @ql'zmeQ(rgtars|I$é&€g sk R)en o-ﬁbéeoﬁ’ﬂ{étﬁﬂstnday of treatment. The

.(I\:A%rg) % % ntr a; Iﬁ?"f%é%&é%‘il@t ‘?‘ﬁgg’,‘% 8 ﬂaiﬁfj Ff@ §‘?‘1§n}315 Stm %‘}U'gﬁé B mab

athledulisSn taptitugiarsk efécpp whew ndmitistered ens sinBlaragergfat 6 hed 0.6
aHx%ﬁéfnﬁtc%H&a%@ﬁo@ﬂgﬂc‘cg hh@ ng tiik @6 hoSANRIE buffer in

viv) ratio l'ul'ar proteins Yere separated

PAGEa r ansf ed tq.a nitrocell ul
néwﬁiﬁh TROTRAR A e oSy el G iHaDRE iy e same
1@10461'1@691rs byersmdhear as dessibed abdleand itrrgimeah whGRitidRed when
égﬁl‘fdrg h&d @@ﬁl?@gyan(i%rg@m toS@fﬂn?mCHg-a @'11951? %BB%L GBS dy was

o. sc-7 to, 20det ect
WsEsRed R WasE Lanth %efai/ 6@?%39%&9@6}?%5 With 62 mg/
cbgmégém(&tabﬁm o @ Age Mendftabinases amiftdterdeR dnewsgtis ie. every

Wlhtlrl?i %2' f%s foug%nv\g l;]nE %, %‘Eeta?%lgntr(?‘{ E%E%%y %g&%gtg:g% doubled
e@@sé-‘é: @fstheﬁntehqdmw@snmn&/dwwsteﬂ i§ed $rcpigaans ayithyantibody

| PElatichinBtek 40 BHCE eird?y aetvayﬂa 1AM tihfee '\g éfm& it&ﬂlfatng enhances
ta

e A e B D er R £ R Rr A NP ST R B e v i nt o

6-7 week-old athymc nu mce (nu/nu). For that
pExasenel4 5 x 106 H322M cel I's were concentrated in

160pdch GrllibitioR of BT tithédd m xed with 100 pl Matrigel.
200p1 of this m'xture were 30 injected into the right

f |
98, L LRI 6oV BT, W98 FRLEM BLSDYs oo
athaemiurige 2b% ﬂbrﬁelaﬁté owexg‘rmsmlt}eﬁ Humant IGulR weah asedpdice Swith

Cesiatlsild @Bhnord ofPhiirogidlatelf QB0 Sed RERI %te@hﬁﬂﬂaﬁéﬁtoneaﬂy once

o 7 R e By %C}“S &3%@%&“ SRy, 14 DRt vas
13“*3@11“’@957@1)‘316&1@8& plirotibed given pw@c}admg( dendsh, X2 and 1.2

grgﬁ%)@e ex?] nt d(e%ﬁlktpﬂgé’th‘ﬁ@%?gﬁ}n@h% & antibody, tumor
S

erito Tr eat nent. was
n jiedgla W@@Oﬁ@@ége%% atlf énfégm%wce weeldy.
adm ni stered i n doubl ed vol unes. Tunors were i nduced
| Bxamgpleldri ce as descri bed above. After turmrs had

I
T S

t1 nes once a vveek
wth 6, 0.6 nt i body

cUhEt drect s@%&-ﬁ %ftta?gmbocw qfﬁﬁel@verfmz e Gmppnhgf IGE-]

kpcesot (GGEHIRpindaa®r gelisenmem)arse axfetimehisnat sulayqueht western-

t - T bl ocki ng
of SRR it RORH BRe LRBRAR A} BRmdphal,® 001 T
in antitunoral efflcacy when adm nistered as a single
agent at 6 and 0.6 ng/kg. In contrast, 0.06 ng/kg had
no effect on tunor growth. 10In addition antibody 18
was tested in conbination with gentitabine in the
same nodel. Tunors were induced as descri bed above
and treatnment was initiated when tunors had
established and grown to 170mB average in al

groups. Anti body was adm ni stered once a week i.p. at
6 and 0.6 ng/ kg and in conbination with 62 ng/ kg of
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- 38 - Human tunor cells (HT29, 5 x 104 cells/nl) in
RPM 1640 nedi um (PAA, Cat. No. E15-039) suppl enented
wth 2 mMML-Autamn, |Xx non-essential am noaci ds

WQ BopEHst4Cat . No. 11140-035), 1 nM sodi um pyPOVEP2907/603165

(G bco, Cat. No. 11360-039) and 10% heat i nacti vated
FCS (PAA, Cat. No. A15-771)38For each incubation
5period one 12 well plate was inoculated with 1 m

e . ; el
i 1 050855015 TG BAMERGH SED OFR L o
nEdr AN viaerlemeated| vigh 2o iV ek Gneminp i med-eppntial aminoacids
didib&y; €at. NeO DCIR0L033),11GAB! DHiIER b0ty (dibkelt@d N6 11360-039)

BT e, TREb I KCoiPRMGE ROt Ao Bbly b L dhgtion

viverigd one 3 A wiel plagmivisinetplated wigh { sE-cells iDtheogeeeive Gadium for

“Nach SpblinenOfld i thiriakest :tc 3 GReh,5% CO2 and

i ndi vidual plates were taken out for further

' ft 5 m nut 24.h d 48 h ..
R BRI L AP SRR o o
1eaibadty dfived|id thy sespepivef medinas Iadwedcqaenol welld, medium was
(reprledlnHERRS nitidivin %i%@pamﬂ&ngramédME% <8l antibody

cerol, 15 104 Tri r)-X100,. 100nmM NaF,. 10, m M
RAEE hcoszio Cat 2 OB G arer IFBRALOL 3, 7k B 03 and
viedwidde! pletee dveresiahen auicfet Fursier ppedess{rgosfat M) midaes, 20hours

3k ek wel I contents transferred to Eppendorf
reaction tubes. Cell fragments were renoved by

ntrifugation 10 mnutes at 13Q00 rp 4 d
R B R e S ROt P P op 2RAN A @aﬁgﬁﬁmgu@& was
budidb@ pei welh (SndM(Népey pHal.2,0150GaM NuEl, 1m0 ESTAS 10881 gycerol,

SRP %R&ﬁf’ﬁ% mﬁg‘%l(faﬁm ry,)e&@iglgfg’@ p@otease inhibitor).

nitroce 00§ ég I ]
St el merscetpeher |usinga cellNsTapep (4ormings CabyNe e APLOgrapd well

- VRSteENtr i stirteld 1@ Eppehdait deloiby taP&CTHI fradridntd fdre rBnoved by

(SRS A OIS A% B3 e s e

" Dowleguirditshopledufisotnaol] (wyleratiGdlRar prpiriedwdsy sephmted by

asﬁs}?@%z zg'fd trﬁﬁsfgﬂﬂeaem hqauaéngiggse rn?egramw S 1eAN® BA 85,
[ ved. .

?&%ﬁi@gﬂfﬁv@@@%ﬁ%ﬁgibz segy-dry PesierRDIHing s

1. Antibody binding to |G- 1R, being of human 1gGl or

| AyGantibyqelr speafib i IGFJRy(E0| SanadCme thotechoolpgies, dPati No.  sc-

at13PwAAREd 1S @dieknRht hRRGY 1hek B act eri zed in that
the anount of fucose within said sugar chain is at

l.east 99% 5(" | et el sylated") |, d, i . .
AT Ere o Lo At o 1A pidut o b teaolPSiygt s imprpion
aafou 4 hors hf¢redditivalof depintibéd Bwepalbaotase is 1% or

| ess. 2. Anti body according to claim1, characterized

in that the amount of NGNA is 0.5% or |ess.

3. Anti body according to clainms 1 or 2, characterized

in that the amount of N-
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10term nal al pha 1,3 galactose is 0.5%or |ess.
4. Anti body according to clains 1 to 3, characterized
in that the antibody is a chineric, humani zed or

' 'ngﬁgi body. 5. Anti body according to cl aip@ripeosiss
C

haracterized in that said anti body shows one or
nore properties sel ected fro%g'_the group consi sting
of : 15a)shows a ratio of | C50 values of inhibition of
the binding of IGF-1 to LG IRto the inhibition of
binding of 1G-11 to | GFPsRtdflaimss to 3:1, b)
inhibits for at |east 80% preferably at Ieast 90%
at1, a eerBedt batingnodGFARN beihgef hRnphdg®hor YEGR typn and being
a cel Lyl arlaP'&%Bl‘? y%?étéﬁ%ﬂaf"ﬁ&@y? US§ tth%a?b&ﬁk cﬁarh&enzed

a mi‘dlgl}, al nin eat | nactlva eta %ﬂ o
20ser umtbace‘,)e Whnfcéfrrf%ﬁ%ﬁ wighin jald sgan<oay i theatt 99%
sai d anbl Ay ﬁﬁ')osﬁatt@&‘ﬁ RfAd iﬁdd:ﬁbﬁthemﬂicah‘ltm;@NGNA is 1% or

act i v nal i n \b

neasu eé% 'HQ% %B?‘? %Iﬂgfré?l%lr? PR Ly e %%%‘gs%%grla}to%%}rlessof

10 pMin a cellular phosphorylation assaﬁ_1 usi ng ;,r

cét | s Aptibodyisasgrdimnioniomt o cluectged ibfhat Eé@*q"eﬁo RGNA is

per c@lsk, bfleg. Medi um cont ai ni ng 0. 5% heat
25inactivated fetal calf serum (FCS) when conpared to

SUe h AheiB3 )9 ch}é\{lcfnlt_g%t cliﬁﬂll g cﬁ'r}{] LN eriZid "WEHaP Q:Q’yamount of N-

accor dih ng aracteri zed

af fi nltftry“@‘fi alpha b3 zabctose is 8-5¥perdesyy ( KD) . 307 Ant i body
according to clainms 1 to 5, characterized by

COMTpr iASitibgdRscconting endaitarl toy3,dbhercterizidng thegthenstibody is a

(CDRS) havx ol nces: - 40 - a) an
ant i bo lm rle(fav Q—ﬁz dnJrh%}‘}‘laHQnﬁﬁgc}&ZS CDRs CDR1 (aa

31- 35), CDR2 a_b50-66 (an_ 99-10Q7)

5 NOADLEPOG B ARR Skt Body 19 fig T EREIAFE Ao S gnibody
as CDRsovel¥Rk draiord Jr3gertiesGEleded fram3be giohf romsmtingDR3

(aa 89-98) of SEQID NO 2 or 4. 8. The use of an

anti bqu @ff&&r Sah8 of‘Rlst/a%é!%f ihhittidh 6fQhe Bi’ﬁ@mg of IGF-I to IGF-

fact t I
phar mmce iR sathcaehbien of Brdisat KT 1GR BAFi Boagt
accor ¢jng 1rtlﬁb1cd fat pHeabt 80% 7preﬁarabl3raat A siroveis eud carmkhtyation of 5
effective IR nE]}]Q)SF]%\{%—%]Q&gn P 5 cetzlfﬁﬁxr %Q&Hh%ﬁlléﬁo% eggay&hsmg

phar maceu tn
phar rraceuﬁ'li‘;’él ¢eys éif facmediven %@ﬁtngo? %nheéhtul‘%ﬁwed fetal calf

accor di ng sérQnFqF@JSDTﬁhén Edinparedltb. sukls gh bayavidt sddatibody.
according ¢

medi c& tshqvgr ng, I]% Eﬁmplaphg?ctéhsy Iimonsulf aa%iﬁg f So (f&F-&l mimetic
‘activity) measured as PKB phosphorylation at a concentration of 10 pM
in a cellular phosphorylation assay using 3T3 cells providing 400,000 to
600,000 molecules IGF-IR per cell in a medium containing 0.5% heat
inactivated fetal calf serum (FCS) when compared to such an assay

without said antibody.

6.  Antibody according to claims 1 to 5, characterized by an affinity of about
107 to 10° M (Kp).

7. Antibody according to claims 1 to 5, characterized by comprising as
complementarity determining regions (CDRs) having the following

sequences:
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1512. Use according to claim1l, wherein said

medi cament is to be administered in combination with

a cytotoxic agent, a prodrug thereof or a cytotoxic

radi otherapy. 13. CHO cell capable of reconbinantly
expressing an anti body accarging to clains 1 to 7.
SEQUENCE LI STI NG <110> F. Hof f mann-La Roche <120>

Anti bodi es. agai nst insulin-like growth factor I

receptor and uses thereof <130> 23707 <150> EP

06004p71 aﬁlﬁtﬂ)bdyz@%y&ﬁalﬁ Tomiffidny BRCOBOTHRO4aax3153), CDR2 (aa

2006- 08 n 3.2 <210> 1
o1ae 1180685 Ll B RITRRERIQ I XBERSA] B 2

Val @G)u keantielly G cBex cagyisBys @Bﬁs@&m\%ﬁ 24c§4ﬁ @%2 (2a 50-
Ay Arg LelQdorid ikl @sk8unSeia 6ys Ala Ala Ser

dy Phe %ﬁ)]aé D?%e(? Sg;rgl}rlqyr 02530 Gy Met His Trp

Val Arg Gn Ala Pro Ay Lys Ay Leu Qu Trp Val

354045 Alsd Jfl B AdiiBody BecBRitigA®PCIGiy Sed 7Sk tHhmaidyfacture of a
Tyr Ala Asp gégr Val . 505560 Arg Ay Arg Phe Thr Ile

Ser RP@‘“’A%%‘U RORSIO0s Asn Thr Leu Tyr

9. A pharmaceutical composition containing an antibody according to claims 1 to 7 in

a pharmaceutically effective amount.

' 10. Method for the manufacture of a pharmaceutical composition comprising a

pharmaceutically cffective amount of an antibody according to claims 1 to 7.

11.  Use of an antibody according to claims 1 to 7 in the manufacture of a medicament

for anti tumor therapy.

12.  Use according to claim 11, wherein said medicament is to be administered in

combination with a cytotoxic agent, a prodrug thereof or a cytotoxic radiotherapy.

13. CHO cell capable of recombinantly expressing an antibody according to

claims 1 to 7.



65707580 Leu G n Met Asn Ser Leu Arg Ala G u Asp Thr
Ala Val Tyr Phe Cys 859095 Ala Arg GQu Leu Ay Arg
Arg Tyr Phe Asp Leu Trp Ay Arg Gy Thr 100105110 -
2 - Len Val Ser Val Ser Ser 115 <210> 2 <211> 108
<212> PRT <213> Hono sapiens <400> 2 Qu Ile Val Leu
Thr G n Ser Pro Ada Thr Leu Ser Len Ser Pro Gy
151015 G n Arg Ala Thr Len Ser Cys Arg Ala Ser G n
Ser Val Ser Ser Tyr 202530 Len Ala Trp Tyr Gn Gn
Lys Pro Gy Gn Ala Pro Arg Len Len Ile 354045 Tyr -
Asp Ala Ser Lys Ar I Ile Pro Ala Arg Phe
Ser Ay 505560 Sergséélj‘/}ﬂq %—:Lls(ﬂqygThr Asp Phe Thr Len
Thr Ile Ser Ser Lev G n Pro 65707580 A u Asp Phe Al a
Qs,8n Gn Arg Ser Lys Trp Pro Pro

Val Tyr Tyr
<11°’85F90'§%fﬁaf1}r{)'nfhrocp>%e Ay Gn Ay Thr Lys Val Gn Ser
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<210> 1

<211l> 118

«212> PRT

«213> Homo sapiens

<400> 1

Gln
1
Ser
Gly
Ala
Arg
65

Leu

Ala

val Glu Leu Val Glu Ser Gly Gly Gly Val val Gln Pro Gly Arg
5 10 15

Gln Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ile Ile Trp Phe Asp Gly Ser Ser Thr Tyr Tyr Ala Asp Ser Val
50 55 60

Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
70 75 80

Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Phe Cys
85 90 . 95

Arg Glu Leu Gly Arg Arg Tyr Phe Asp Leu Trp Gly Arg Gly Thr
106 105 110



Gn Val Gn Leu Val Gn Ser Gy Ay dy Val Val Gn
Pro Ay Arg 15.1015 Ser Len Arg Len Ser Cys Ala Ala
Ser Ay Phe Thr Phe Ser Ser Tyr 202530 - 3 - Ala lle
Ile Trp Phe Asp Cly Set Ser Lys Tyr Tyr Ay Asp Set
Val 505560 Lys Ay Arg Phe Thr Ile Set Arg Asp Asn
Set Lys Asn Thr Leu Tyr 65707580 Lieu G n Met Asn Ser
Lieu Arg Ala Asp Asp Thr Ala Val Tyr Tyr Cys 859095
Ala Arg Qu Leu Gy Arg.-Arg Tyr Phe Asp Len Tip Gy
Arg Gy Thr 100105110 Leu Val Thr Val Set Set 115
Leu val2d@>val s@ldexr 108 <212> PRT <213> Honp sapi ens <400>
4 @ Ile Val Lieu Thr Gn Set Pro Ala Thr Leu Set
Leu Set Pro Gy 151015 G n Arg Ala Thr Lieu Set Cys
w210-A50 Ala Set A n Set Val Set Ser. Tyr 202530 Leu Ala
«211-ThPe TYyr GAn Gn Lys Pro Ay Gn Ala Pro Arg Leu Lieu
<2125 | leer 354045 Tyr Asp Ala Set Asn Arg Ala Thr Ay Ile
<213> PHomoAbRiAry Phe Set Ay 505560

<400> 2

Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
i 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser val Ser Ser Tyr
20 25 30

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile
35 . 40 45

Tyr Asp Ala Ser Lys Arg Ala Thr Gly Ile Pro ala Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro
65 70 75 80

@lu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Arg Ser Lys Trp Pro Pro
85 20 . 95

Trp Thr Phe Gly Gln Gly Thr Lys Val Glu Ser Lys
160 105 -

<210>» " 3

<23i1> 118

«<212> PRT

<213> Homo sapiens

<400> 3
Gln Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg

1 5 . 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 - 30

Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Met
35 40 45



Set Ay Set Ay Thr Asp Phe Thr Lieu Thr Ile Set Set
Leu Au Pro 65707580 A u Asp Phe Ala Val Tyr Tyr Cys
Gn Gn Arg Set Lys Tip Pro Pro 859095 Trp Thr Phe
dy Gn dy Thr Lys Val Ju Ile Lys 100105 - 4 -
<210> 5 <211> 990 <212> DNA <213> Honp sapi ens <220>
<221> CDS <222> (1)-(990) <400> 5 gcc toe acc aag ggc
cca tcg gtc ttc ccc ctg gca ccc tee too aag48 Al a Ser
Thr Lys Sly Pro Ser Val-#%he Pro Leu Ala Pro Set Set
Lys 151015 ago ace tot ggg ggc aca gcg gee ctg ggc
tgc ctg gtc aag gac tac96 Set Thr Set Gy Sly Thr Al a
Ala Lea Ay Cys Lea Val Lys Asp T rA203e§:39a1ttC ccc
Ala Igaélec”é@' Bty et Yoty i;‘?fgr“fsgﬁy"ag%f’ a Qg gcc ctg acc
*Qgel44 Phe Pro u Pro Val Thr Val Ser Trp Asn Ser
Sly Ala Lea Thr Set 354045 ggc gtg cac ace ttc ccg
Lys cOkrgQbie efraIragert B bgarggeerelt bacThreO™d y Val
65 His Thr Phe7Pro Ala Val Lel® G n Set Set SFY Leu Tyr
Ser 505560 etc agc age gtg gtg ace gtg ccc tcc age

cu cBIffedd C& 240nleq Sel MakysVal Thr
o offoL i BPEERERS BEA o Soh St

Ala Arg Glu Leu Gly Arg Arg Tyr Phe Asp Leu Trp Gly Arg Gly Thr
, 100 105 _ 110

Leu Val Thr Val Ser Ser
115

<210> 4

<2il1l> 108

«212> PRT

<213> Homo sapiens

<400> 4
Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly

1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Tyr
20 25 30

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Rla Pro Arg Leu Leu Ile
35 40 45

" Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly
50 55 ‘ 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro
65 R 70 75 80

Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Arg Ser Lys Trp Pro Pro
85 g0 S5

Trp Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 105



65707580 tac ate tgc aac gtg aat cac aag ccc age aac
acc aag gtg gac aag288 Tyr Ile Cys Asn Val Asn His
Lys Pro Set Asn Thr Lys Val Asp Lys 859095 aaa gtt
gag ccc aaa tct tgt gac aaa act cac aca tgc cca cog
tgc336 Lys Val Qu Pro Lys Ser Cys Asp Lys Thr H's
Thr Cys Pro Pro Cys 100105110 cca gca cot gaa etc ctg
0gg gga cog tea gtc ttc etc ttc ccc cca384 Pro Ala
Pro Au Leu Leu Sly SIy-£ro0 Set Val. Phe Leu Phe Pro -
Pro 115120125 aaa ccc aag gac "acc etc atg ate toe
cgg ace cot gag gtc aca tgc432 Lys Pro Lys Asp Thr
<210> |[Bv Met Ile Set Arg Tilt Pro Au Val Thr Cys
<§$z 1%‘32135140 gtg gtg gtg gac gtg age cac gaa gac cot gag
2213> gﬁ&mas%gigntsc aac tgg480 Val Val Val Asp Val Set His
G u Asp Pro Qu Val Lys Phe Asn Tip 145150155160 tac
gtg gac ggc gtg gag gtg cat aat gee aag aca aag cog
<220> eqg gag528 Tyr Val Asp Ay Val GQu Val H's Asn Al a
<221> L§‘§ Thr..Lys Pro Arg Gu 165170175 - 5 - gag cag tac
<222> 1)..(390]}
aac ‘age acg tac cgt gtg gtc age gtc ctc ace gtc -
200> C6§Q576 A u G n Tyr Asn Her Thr Tyr Arg Val Val Ser
gee tdadcclen dHarcovatcaleng t1t801<8¢51t909<@a%“c‘2‘f§ c¥gg ct §°aat
Ala sqggtrag YagPrrateraly PYciRalf gt'¢ T dalB24°H s G n
1 Asp Trp teu Asn Ay Lys G u Tyr Lye Cys Lys Val Her
age add b 1QR2Q0203 AR8.QCeLhd EfAcEeecCel fcergag aaasace
ser TRl &1 €6 @Fargesasiad ggQeif2cys Leu Val Lys Asp Tyr

20 25 30

tte cocc gaa ccg gtg acg gty tcg tgg aac tea gge gcc ctg acc agc 144
Phe Prc Glu Pro Val Thr Val Sex Trp Asn Ser Gly Ala Leu :hr Ser

35 40 45
ggc gty cac acc tte ccg get gte cta cag toe tea gga cte tac tec 192
Gly val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser

50 55 60

ctc agc age gtg gtg acc gtg cog tcc age age ttg gge acc cag acc 240
leu Sar Ser Val val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr
65 70 75 80
fac atc tge aac étq aat cac aag ccc agc aac ace aag gtg gac aag 288
Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys

’ 85 ’ 90 95
aaa gtt gag cce aaa tct tgt gac aaa act cac aca tgc cca ccg tge 336

~ Lys Val Glu Pro Lys Sexr Cys Asp Lys Thr His Thr Cys Pro Pro Cys
100 105 : - 130

¢ca geca cct gaa ctc ctg ggg gga ccg tea gtc tte cte ttec ccc cea 384 -
Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro

1i5 120 125
aaa ccc aag gac scc cteo atg ate tec cgg acc cet gag gte aca tge 432
Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pre Glu Val Thr Cys
: 130 1358 140
gtg gtg gtg gac gtg agc cac gaa gac cct gag gte aag tte aac tgg 480
val val Val Asp Val Ser His Glu Asp Pro Glu val Lys Phe Asn Trp
145 150 155 160
tac gtg gac ggc gtg gag gtg cat zat gcc aag aca aag ¢¢g cgg gag 528 -

Tyr Val Asp Gly Val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu
165 170 - 175



gag
Glu

cac
His

aaa
Lys A

cag
Gln

225

oty
Leu

cee
Preo

aac
Asn

cte
Leu

gte
Val
305

cag
. Gln

Lys Ala Leu Pro Ala Pro Ile Qu Lys Thr Ile Her Lys
Ala Lys Gy 210215220 cag ccc cga gaa cca cag gtg tac
ace ctg ccc cca tee egg gat gag720 Gn Pro Arg Qu
Pro Gn Val Tyr Thr Len Pro Pro Her Arg Asp Qu
225230235240 ctg ace aag aac cag gtc age ctg ace tgc
ctg gtc aaa ggc ttc tat768 Len Thr Lys ASn G n Val
Set Len Thr Cys Leu Val Lys Ay Phe Tyr 245250255 ccc
age gac atc gee gtg gag-sgg gag age aat ggg cag ccg
gag aac816 Pro Her Asp Ile Ala.Val Gn Trp GQu Car
chPRadhyc G ady adGcit AsN gR60X66R70c@ae: tac cang acersacy
Goctrycsen §4gTiot Gygars Vele Vyadegye! feeTit ¥k €864 Asn
Tyr L%" Thr Thr Pro Bfo Val Len Asp'®et Asp Gy Her
F’heacp 2028028581 6.4 3¢ 308 §FALPLL: ace Gl 0 gag.aag
GoAGE LOUAGABTEag B00TRACHL dyd €4k V3T sSeRerlyS Leu
Thng al Asp Lys Heto Arg Trp G n @m Gy Asn 290295300

gtc ttc tea tgc tee t atg cat gag get ctg cac aac
Ienete 8 AEy9BL2 VAP Pﬁ% ;% ? %ai?e B%is ol
EFLEF A TRl HE ﬂ}s * 3153585 ¢y aag age
*tc tee ctg tct ccg ggt aaa990 G| n Lys Ser Len Her.
ct€BadHgla PEDcdd Yrd Yac 325380 csR 18> t6e <Rl ot 880 <2120
PRREr& 218 PrdHolro Velaffie Akr 44000 BraSer Py Afthfluys Qy
Pro Set Val 2Phe Pro Leu Al &Pro Set Set Ly% 1510-15

acc aag aac cag gte age ctg acc tge ctg gtec aaa gge ttc tat 768
Thr Lys Asn Gln val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr -
245 250 255

age gac atc gee gtg gag tgg gag age aat ggg cag ccg gag aac 816
Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn
260 : 265 270

tac aag acc acg cct ccc gtg ctg gac tec gac gge toc ttco tte 864
Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe
275 . 280 2857

tac agec aag ctc ace gtg gac aag age agg tgg cag cag ggg aac 912
Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp Gln Gln Gly Asn
280 295 300

tte tea tge tce gtg atg cat gag gct ctg cac aac cac tac acg S60
Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr .
310 315 i 320

aag agc'ctc tce ctg tot ccg ggt aaa - 990
Lys Ser Leu Ser Leu Sexr Pro Gly Lys
- ’ 325 330

<210> 6

<211> 330

<212> PRT

<2]13>  Homo gapiens

<400> 6

Ala
1

Ser

Ser Thr Lys Gly Prc Ser ¥al Phe Pro Leu Ala Pro Ser Ser Lys
5 10. 15

Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys aAsp Tyr
20 ’ 25 30



Phe

Gly

Leu

65

fyr

Lys

Fro

Lys

Val
145

Tyr

Glu

His

Lys

Gln

225

Leu

- 6 - Phe Pro Au Pro Val Thr Val Ser Trp Asn Ser dy
Ala Leu Thr Ser 354045 Gy Val H's Thr Phe Pro Al a
Val Lou @ n Ser Ser.dy Len Tyr Ser 505560 Len Ser
Ser Val Val Thr Val Pro Ser Ser Ser Lou Gy Thr Gn
Thr 65707580 Tyr Ile Cys Asn Val Asn H's Lys Pro Ser
Asn Thr Lys Val Asp Lys 859095 Lys Val G n Pro Lys
Ser Cys Asp Lys Thr H's Thr Cys Pro Pro Cys 100105110
Pro Ata Pro Gu Lou Leu-gly fly Pro Ser Val Phe Leu
the Pro Pro 115120125 Lys Pro Lys Asp Thr Lou Met Ile

prReELVARE T TR 0a1Geer Val adhpe:Cply AB0L86T0satal Val Val
Asps Val Ser His fEu Asp Pro G n Wal Lys Phe Asn Trp
145150155160 Tyr Val Asp fly Val Qu Val Hs Asn Al a

ST s_Pr 6517075, Gdh E-Nedyr Asn Ser

?_;’(;“Lr‘hirgf Srgl}r kér{e P’i?aE 502?1 %e‘?g%/“ag Les Th&VaI% Len 180185190
Hs Gn Asp Trp Len Asn Ay Lys G n Tyr Lys Cys Lys
Val Ser Asn 195200205 Lys Ala Lou Pro Ala Pro Ile GQu

sgryBerTHirl VileTiBerai & o aeﬂ_;'ggf &Y M ENEREGE n Pro
Arg Gn Pro’an val Tyr Thr Lou Pro Pro Ser Arg Asp
G u 225230235240

Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys
85 ’ 90 95

val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Fro Pro Cys
100 , 105 110

ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro
115 120 125

Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys
130 135 140

val val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp
150 155 160

val Agp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu
165 170 175

Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr val Leu
180 185 190

Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn
195 200 B 205

aAla Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly
210 215 220

Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu
230 - . 235 240

Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr
245 250 255.



- 7
Gn
Val
Set
Asn
Leu

- Pro Ser Asp Ile Ala Val Qu Trp Au Ser Asn Gy
Pro A u Asn 260265270 Asn Tyr Lys Thr Thr Pro Pro
Lou Asp Set Asp Ay Set Phe Phe 275280285 Lou Tyr
Lys Lou Thr Val Asp Lys Set Arg Trp Gn Gn dy

290295300 Val Phe Set Cys Set Val Met Hs Gu Ala

Hs Asn His Tyr Thr 305310315320 G n Lys Set Lou
Ser Lou Set Pro Ay Lys 325330 <210> 7 <211> 321
<212> DNA <213> Honp sappens <220> <221> CDS
<222>(1)..(321) <400> 7 cga act gtg get gca cca Let

pro s€f Gsd tCe at£vil cLiCCp chastxchsmgaly ghgPr §1uThsn Val Al a
Al a Pe¢® Set Val Phe Bf® Phe Pro Pro?%et Asp Qu 1 5

10 15 cag ttg aaa tct gga act gcc tct gtt gtg tgc ctg

ct g, aal, ' gty &y sdhbnfbie Set Val
Ren TVaggs’@%té ?%CJP{%%%% EsgynA hgengZPS%gt at ccc aga gag
gee aaa gta cag tgg aag gtg gat aac gee ctc caa Tyr
Pro Arg Qu Ala Lys Val Gn TrP Lys VaIG A%g Asn Al.a
Leu Ty gechye 36m 05 Vil §sjy4ys é‘lS’tAf%%Og:gg“ Gy %298 Yt ¢ aca
2'@"ag cag gac ag 95aag gac age Set Qy Asn Set Gn Qu
Set Val Thr AQu G n Asp Set Lys Asp Set 505560 ace
val rhl€el@fs @&L£ vaRetagLs &l Ald geaBip 64gHEYBYdar gca gac
305 tac gag Thr3Tyr Set Lou SeBlBet Thr Leu THF? Leu Set
Lys Ala Asp Tyr du 65 70 75 80

Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
325 ‘ 330

«210> 7

<211> 321

<212> DNA

<213> Howo sapiens

220>
«221> CDS
<222>  (1)..(321)

<400> 7

cga act gtg gct gea cca tct gte tte atc tte ceg cca tet gat gag 48
Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu

1 .

cag ttyg aaa tct gga act goc tct gtt'gtg tge ctg ctg aat aac ttc 96
Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe
20 . 25 30

tat c¢cc aga gag gcc aaa gta cag tgg aag gtg gat aac gec cte caa 144
Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln
35 40 ’ 45

tcg ggt aac tca cag gag agc gtc aca gag cag gac age aag gac agc 192
Ser Gly Asn Ser Gln Glu Sex Val Thr Glu Gln Asp Ser Lys Asp Ser
50 . 55 60 :

ace tac age ctc agc agc acc c¢tg acg ctg age aaa gca gac tac gag 240
Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu
85 70 - 75 80

maa cac aaa gtc tac gec tge gaa gtc ace cat cag gge ctg age teg 288
Lys His Lys val Tyr ala Cys Glu Val Thr His Gln Gly Leu Ser Ser
: 85 S0 95

cec gte aca aag age tte aac agg gga 9ag tgt 321



aaa cac aaa gtc tac gee tgc gaa gtc ace cat cag ggc
ctg age tcg Lys His Lys Val Tyr Ala Cys G u Val Thr
Hs An @y LOU Set Set 859095 - 8 - Pro Val Thr Lys
Ser Phe Asn Arg Ay Qu Cys 100105 <210> 8 <211> 107
<212> PRT <213> Hono sapi ens <400> 8 Arg Thr Val Al a
Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Qu
151015 G n Leu Lys Ser Ay Thr Ala Ser Val Val Cys
Leu Leu Mh Asn Phe 2025303 Tyr Pro Arg Au Ala Lys Val
Gn Trp Lys Val Asp Asn Ala Leu A n 354045 Ser Ay .
pro VASThBAlys Ged MGk hsSearg\ly dilreyd u G n Asp Bar Lys Asp
Bar 509860 Thr Tyr Se¥osLeu Ser Ser Thr Leu Thr Leu
Ser Lys Ala Asp Tyr du 65707580 Lys His Lys Val Tyr
210Alg Cys Gu Val Thr Hs Gn Gy Leu Ser Ser 859095
<211 P fp7Val Thr Lys Ser Phe Asn Arg Ay du Cys 100105

<212> PRT
<213> Homo sapiens

<400> 8
Arg Thr Val Ala Ala Pro Ser Val phe Ile Phe Pro Pro Sefaﬁsp Glu

1 5 10 15

Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe
20 25 30

Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln
35 40 45

Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser
50 55 - 60 .

Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu
65 70 75 80

Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser
’ 85 20 95

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
100 105



